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Part 1: Theoretical background and key findings 
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3
1 Introduction 
1.1 Background 
Microfoundations have emerged as an important theme in the field of strategic 
management in the 2000s. Strategy scholars are claiming that as a consequence of open 
markets and hypercompetition, sustainable competitive advantage lies increasingly in 
the micro assets of organizations that are hard to discern and awkward to trade  
(Johnson et al., 2003). These micro assets are invisible in traditional strategy research, 
which has focused on the macro level of organizations (Argote and Ingram, 2000; 
Bouty, 2000; Felin and Foss, 2006; Johnson et al., 2003). The microfoundations 
approach that examines organizations on the level of individual action and interaction 
has great potential to enhance strategy research in many central issues such as 
organizational learning, knowledge transfer, innovation and competitive advantage 
(Felin and Foss, 2006).  
This thesis utilizes the microfoundations approach as a lens to study inter-
organizational knowledge creation. The theoretical perspectives used in this thesis are 
the resource-based view of the firm (RBV), knowledge-based view (KBV) and social 
capital perspective. These theoretical perspectives have been selected as they are central 
perspectives in the study of knowledge creation in the field of strategic management. 
They have many similarities with each other as they all emphasize resources as the 
source of competitive advantage of firms. Whilst the resource-based view considers all 
types of resources, the knowledge-based view focuses on knowledge-based resources 
and the social capital focuses on relational resources. The main objective of the thesis is 
to provide new insights into the above mentioned theoretical perspectives through 
studying how individuals within organizations manage inter-organizational relationships 
for successful knowledge creation and exploitation. 
The resource-based view has been criticized in the field of strategic management as 
providing a too static view of the phenomena. For this reason, it is unable to explain 
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how valuable resources are built and how they generate superior returns (Priem and 
Butler, 2001). It has been argued that theoretical development also within the 
knowledge-based view and the social capital perspective would require more analyses 
about processes that underlie resource creation and utilization and about the role of 
individual action and interaction in this process (Felin and Foss, 2006; Nahapiet and 
Ghoshal, 1998; Priem and Butler, 2001; Spender and Grant, 1996). In order to improve 
current understanding, the microfoundations approach has been selected in this thesis to 
study inter-organizational knowledge creation. 
The first two publications in this thesis explore the role and nature of inter-
organizational relationships in invention processes from the perspective of individual 
inventors. Even though earlier research has extensively demonstrated the link between 
inter-organizational relationships and the number of patents (e.g., Ahuja, 2000; Dutta 
and Weiss, 1997; Shan et al., 1994; Stuart, 2000), we know little about the underlying 
inter-organizational knowledge exchange processes in the development of patents. The 
main data source in publications I and II are interviews with the inventors behind the 
patents and a survey of 90 patent development processes in the case company. As a key 
contribution, publications I and II describe how the inventors’ informal interactions in 
R&D consortia and with suppliers and customers significantly contribute to firm-level 
outcomes of patent competitiveness and learning. These informal relationships have 
been invisible in prior macro level studies that have utilized secondary data sources 
such as alliance databases. 
The last two publications in this thesis examine the management of collaborative 
research and development (R&D) projects. Prior research has argued that the mere 
existence of relational resources is not enough, but these relationships must be managed 
and renewed to capture the underlying value (Johnson et al., 2003). Indeed a large 
proportion of inter-firm collaborations fail to achieve their goals despite the great 
potential that they entail (Doz, 1996; Gulati, 1998; Khanna et al., 1998; Lunnan and 
Haugland, 2008). Publications III and IV provide in-depth analyses of managerial 
actions that contribute to successful implementation of collaborative R&D projects. 
These studies examine collaborative R&D projects from the microfoundations 
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perspective. Whilst prior research has determined the conditions of successful 
knowledge creation and exploitation in inter-organizational relationships, publication III 
links these conditions with managerial actions such as the definition of project roles and 
responsibilities, communication to all project interfaces and a customer-oriented 
approach, as well as customer education and training. These findings are derived from a 
case study of five collaborative R&D projects with customers in the telecommunication 
services sector.  
Publication IV examines how managers cope with project dynamics, i.e. sudden 
changes that derive from inside or outside the project. While prior research has found 
change management to be challenging in inter-firm collaborations, few studies have 
addressed the issue. Even the project management literature has not yet fully covered 
the management of project uncertainty (Ward and Chapman, 2003). Publication IV 
develops a generic change management process for inter-firm R&D projects and applies 
it in two cases of inter-firm R&D projects. As its main result, it shows how 
environmental and change-specific issues affect the implementation of a generic change 
management process in inter-firm R&D projects. 
 
1.2 Research questions 
This thesis has as its overarching aim an examination of the management of inter-
organizational relationships for successful knowledge creation and exploitation in 
invention and innovation processes. The purpose is to provide new insights into the 
phenomenon through the study of individual actions and interactions. The research 
approach was motivated by the call for microfoundations to increase our understanding 
of micro-level dynamics through which resources are developed, renewed and managed 
(Felin and Foss, 2006; Johnson et al., 2003). This type of approach is valuable in linking 
content and process issues together (Johnson et al., 2003). So far, content and process 
studies have formed separate research tracks in the field of strategic management (Nerur 
et al., 2008).  
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The thesis focuses on the empirical domains of inter-organizational relationships 
and invention/innovation processes. Prior research has demonstrated in numerous 
studies that inter-organizational relationships contribute to innovation performance, 
typically measured as the number of patents (e.g. Ahuja, 2000; Dutta and Weiss, 1997; 
Shan et al., 1994; Stuart, 2000). These prior studies of inter-organizational relationships 
have mainly been at the organizational level (Becheikh et al., 2006; Felin and Foss, 
2006; King and Anderson, 2002; Oliver and Ebers, 1998). This situation exists despite 
the fact that it is individuals who have ideas, define problems, and perform creative 
linkages and associations that lead to inventions (Trott, 2002). Studying knowledge at 
the level of individual interactions has been suggested to potentially bring important 
new information to existing organization-level explanations on knowledge creation 
(Argote and Ingram, 2000; Felin and Foss, 2006). 
Publications I and II address different aspects of the overarching research aim than 
publications III and IV. Whilst publications I and II examine the role of inter-
organizational relationships in patent development processes from the perspective of 
inventors, publications III and IV focus on the management of inter-organizational 
R&D projects from project manager perspective. Figure 1 illustrates the key differences 
in the research scope of publications I and II in relation to publications III and IV.  
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Figure 1. Differences in the scope of individual publications 
 
Table 1 presents the detailed research questions, which is followed by a short 
description of the key motivation behind these questions. 
 
Table 1. Research questions  
 
 
 
 
 
 
 
 
 
 Publications I-II 
 
Idea generation Problem solving Implementation 
Invention process 
Innovation process 
Informal inter-
organizational 
relationships  
Formal inter-
organizational 
relationships  
 
Publications III-IV 
 
Publications I and II: Role of inter-organizational relationships in the development of patents 
 How do inventors acquire and utilize external knowledge in the process of patent development? 
 How does inventors’ external interaction contribute to firm-level outcomes - patent 
competitiveness (I) and learning (II)? 
How do individuals manage inter-organizational relationships for successful 
knowledge creation and exploitation in invention and innovation processes? 
Publications III and IV: Management of inter-organizational R&D projects 
 Which managerial actions contribute to successful knowledge creation and exploitation in 
collaborative R&D projects? (III) 
 How should managers cope with project dynamics in the context of inter-firm R&D projects?  
(IV) 
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Q1: How do inventors acquire and utilize external knowledge in the process of 
patent development? 
As prior studies on patenting have mainly been conducted at the organizational level 
utilizing information present in patent documents, they have not been able to 
sufficiently cover the real extent of collaboration in the invention process (Giuri et al., 
2007). Prior literature on open innovation has urged more individual level studies in 
order to increase our understanding of how knowledge is acquired and utilized inside 
the firms as well as on the role of informal inter-organizational relationships in the 
creation of new knowledge (Simard and West, 2006; Vanhaverbeke, 2006; 
Vanhaverbeke and Cloodt, 2006). Publications I and II adopt a broad definition of inter-
organizational relationships that covers both formal and informal inter-organizational 
relationships. They examine the role and nature of inter-organizational relationships in 
the creation of new knowledge from the perspective of individual actions and 
interactions. Publications I and II aim at contributing to the strategic management field 
with new insights about the role and nature of inter-organizational relationships in the 
process of patent development. 
 
Q2: How does inventors’ external interaction contribute to firm-level outcomes - 
patent competitiveness and learning? 
Prior studies have typically examined innovation performance according to easily 
available, quantitative measures such as patent counts (Hagedoorn and Cloodt, 2003). 
Moreover, patent citations and patent classes have been used to measure the scope of 
learning in the context of innovation. This is despite prior research having revealed 
limitations in using patents and patent citations as outcome measures (Giuri et al., 2007; 
Griliches, 1990). Spender and Grant (1996) emphasize that success in patenting does 
not necessarily correspond to success in translating patents into competitive advantage. 
Several authors have urged improvements to the current measurement of innovation 
performance (Grant, 1996a; Simard and West, 2006). 
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Publication I and II utilize qualitative measures based on the assessment of inventors 
in regard to the patent competitiveness and learning implications. They relate inventors’ 
external interactions in the patent development process directly to these firm-level 
measures. This type of approach enables the examination of causality between 
individual interactions and firm-level outcomes (Felin and Foss, 2006; Johnson et al., 
2003).  
 
Q3: Which managerial actions contribute to successful knowledge creation and 
exploitation in collaborative R&D projects? 
Prior research into the knowledge-based view and the social capital perspective have 
identified a number of enabling conditions for successful partnerships such as 
motivation to collaborate, trust and knowledge combination capability (Anand and 
Khann, 2000; Lane and Lubatkin, 1998; Nahapiet and Ghoshal, 1998). There have been 
few studies on the management of ongoing collaborative R&D projects and especially 
on how to implement the enabling conditions in practice (Doz, 1996; Gerwin, 2004). 
Recently, Lunnan and Haugland (2008) urged future studies in strategic management to 
provide a deeper understanding of how partners’ manage initial adaptations and handle 
developmental processes in successful alliances. Publication III is based on a case study 
of five collaborative R&D projects that feature both successful and unsuccessful 
projects in order to reveal how managers can, through their actions, contribute to the 
implementation of successful collaborative R&D projects. Publication III contributes to 
the knowledge-based view and social capital through linking the conditions of 
successful knowledge creation and exploitation with actual managerial actions. 
 
Q4: How should managers cope with project dynamics in the context of inter-firm 
R&D projects? 
Prior literature has focused on how to carry out large, influential change initiatives, 
while the management of project dynamics that is influenced by sudden changes during 
an ongoing inter-firm project has received little attention. This is despite that prior 
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literature emphasized continuous learning and adaptation of initial project conditions to 
be important success factors of collaborative projects (Doz, 1996). Moreover, change 
has been considered so far as a risk in the project management literature. Such a 
viewpoint induces a restricted view of the management of project uncertainty (Ward and 
Chapman, 2003). Publication IV addresses the issue of how to cope with project 
dynamics in order to take advantage of positive change and to minimize the potentially 
negative consequence of change such as increased project cost and time. It develops a 
change management process for inter-firm R&D projects and tests its applicability 
through two case studies on collaborative R&D. Publication IV contributes to the 
resource-based view through new insights into, and tools for, the management of change 
in collaborative R&D projects.  
 
1.3 Research methods and data 
This chapter introduces the research methods and data used in this study. A more 
detailed description is provided as part of the individual publications, which are 
presented at the end of the thesis. This thesis adopts the microfoundations approach as a 
lens to study the phenomena through individual level actions and interactions (Felin and 
Foss, 2006; Johnson et al. 2003). This approach focuses on analyzing the dynamics of 
micro level phenomena. This thesis considers the phenomena in terms of activity, 
events, change and temporal evolution. This type of process-oriented approach has been 
encouraged to be used more in strategic management research (Langley, 2007). This is 
important as many areas within strategic management research have tended to be 
explained in terms of the outcomes of what goes on in an organization, rather than the 
activities that constitute them (Johnson et al. 2003). One advantage of linking the 
process and content issues is moreover that the results are readily applicable to 
managerial practice (Johnson et al., 2003). 
The generic research method in this thesis is a case study approach. Case studies are 
commonly used for understanding the dynamics present within single settings 
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(Eisenhardt, 1989). They utilize extant theoretical approaches for constructing 
theoretical frameworks and very tentative, generic hypotheses (Flynn et al., 1990). The 
strength of a case study approach is its ability to generate novel, precise and empirically 
valid theories, but as a weakness the results are often narrow and idiosyncratic 
(Eisenhardt, 1989). In order to improve the generalization of research results, the 
research focused on examining activities that commonly underpin and explain 
competitive advantage such as the transfer of knowledge. Such an approach identifies 
particular events and actions that can contribute more generally and has been claimed to 
be appropriate for increasing the generalizability of case studies (Johnson et al., 2003; 
Langley, 2007).  
The case company in publications I and II is a large telecommunication operator in 
Finland. Primary data was collected through interviews and a survey of the inventors 
behind patents in the case company. The survey study includes data on 90 patent 
development processes in the case company in the period 1996-2004. These data were 
analyzed both qualitatively and quantitatively. They were structured according to the 
source of external knowledge, the role and nature of inter-organizational relationships in 
different phases of the patent development process, patent competitiveness and learning 
outcomes. This structure supported the search for cross-case patterns, i.e. the similarities 
and differences among different patent development processes. The systematic 
structuring of case data enhances the process of building accurate and reliable theory 
based on a case study (Eisenhardt, 1989). Moreover, data triangulation was used for 
producing a richer understanding of the role and nature of inter-organizational 
relationships in the development of patents, and also to enhance the reliability of the 
data. First, several expert interviews were conducted with R&D managers and patent 
engineers in the case company with respect to the patenting policies and the process of 
patent development. Second, 13 interviews with the inventors were carried to 
understand the role and nature of inter-organizational relationships in the development 
of case company patents. Last, a survey of 90 patent development processes was used to 
evaluate statistically how widely such relationships were utilized and what influence 
they had on patent competitiveness and the scope of learning inside the case company. 
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Publications III and IV are case studies of collaborative R&D projects in the Finnish 
telecommunications sector. In order to ensure the reliability of the research, these 
studies followed carefully the guidelines of case research (Eisenhardt, 1989; Voss et al, 
2002). Publication III includes five case studies of collaborative R&D projects between 
a telecom operator and its customers and, in addition in some cases, its partners. These 
projects feature both successful and unsuccessful collaborations in order to be able to 
identify key events and issues that separated successful projects from unsuccessful ones. 
The primary data were collected in this study through six interviews with project 
participants in April-June 2004 and through direct observations in project meetings of 
one collaborative case project in April-June 2002. 
Publication IV was based on two inter-firm R&D projects between a telecom 
equipment manufacturer and its vertical partners in the value chain. The primary data 
were collected through 15 interviews with project participants in February-June 2001 
and in two business process group simulation sessions. A business process simulation is 
a suitable method for process improvement and innovation (Smeds, 2003; Smeds and 
Alvesalo; 2003). The research data in publication IV was analyzed through a systematic 
comparison of two case projects in regard to the key changes that occurred during the 
collaborative R&D projects and the management of these change situations.  
 
1.4 Key definitions 
1.4.1 Inter-organizational relationships 
This thesis views organizations as social entities that are goal-oriented, deliberately 
structured activity systems with an identifiable boundary (Daft, 1992). In regard to 
inter-organizational relationships, this thesis makes a clear distinction between formal 
and informal inter-organizational relationships. Informal inter-organizational 
relationships involve adaptable arrangements in which behavioral norms rather than 
contractual obligations determine the contributions of parties (Smith et al., 1995). They 
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are loosely coupled relationships in which firms may have little common purpose or 
agenda (Golden and Dollinger; 1993). For instance, informal relationships may feature 
close working relations with suppliers and customers (Trott, 2002). In this thesis, 
informal inter-organizational relationships are defined as non-contractual inter-
organizational relationships in which individuals from different organizations 
interacting together may have little common purpose or agenda. Formal inter-
organizational relationships in turn are defined here as contractual agreements between 
different organizations to work together to achieve joint goals. 
Publications I and II in this thesis examine both formal and informal inter-
organizational relationships. In other words, Publications I and II cover in addition to 
alliances and partnerships, also infrequent and casual interactions between R&D 
employees from different organizations that contributed to successful knowledge 
creation in the patent development process. Publications III and IV focus on formal 
inter-organizational relationships. They feature in specific inter-firm R&D 
collaborations that have been defined in original publications as “voluntary agreements 
between firms involving exchange, sharing or co-development of products, technologies 
or services” (Gulati, 1998). 
 
1.4.2 Innovation 
Whereas invention is the act of creating an idea for a new product or process, 
innovation involves the development of a commercial product from invention 
(Schumpeter, 1934). The following simple equation is commonly used to show the 
relation between the two terms: Innovation = invention + exploitation (Roberts, 1997). 
Inventions are necessary seeds for innovation, but inventions do not always lead to 
innovation (Trott, 2002). 
Publications I and II examine invention processes and the specific context of patent 
development. They focus on the two first phases of generic innovation process, i.e. idea 
generation and problem-solving. Publications III and IV cover, in some cases, all phases 
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of the innovation process. All the studied projects aimed at the implementation, but in 
some cases the projects were in fact postponed or terminated due to various reasons. 
 
1.4.3 Patent development process 
Publications I and II examine how the inventors of the case company patents 
generated the idea behind the patent and developed it to the technical solution 
underlying the patent. These activities are referred to as a patent development process or 
an invention process. The main focus is on the examination of knowledge flows 
between the inventor and his/her internal or external stakeholders and how the acquired 
external knowledge contributed to idea generation and problem solving. The problem 
solving refers here to the process of developing an idea to a technical solution that 
inventor described in a firm-internal invention report. The patent development process 
is defined in this thesis to end when the inventor submits an invention report. The work 
of case company patent board, which makes the final decision on whether or not the 
company will apply for a patent based on the invention report, or that of the patent 
engineer who prepares a patent application are outside of the scope of this thesis. This 
thesis thus focuses on the creative patent development process in which the inventor is 
at the centre of activities. It does not examine the work of the patent engineer in which 
patent protection is sought for one invention, which can involve several patents. 
Since the entire process from an application to the granting of a patent can take 
between two and five years (Schilling, 2005), the sample of patents in publications I and 
II include both patent applications and granted patents. Including patent applications 
that had occurred close to the research period was important in order to be able to get 
detailed descriptions from the inventors with respect to the activities of a specific patent 
development process. 
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1.5 Structure of the thesis 
This thesis consists of two parts. Part 1 presents theoretical background and key 
findings in chapters 1-6, which serve as introduction to the original publications. 
Chapter 1 provides an introduction to the topic, research questions, methods and data, 
key definitions and the structure of the thesis. Chapter 2 presents the theoretical 
perspectives used in the thesis and a literature review of key empirical research related 
to the specific research questions. Chapter 3 provides a summary of individual 
publications. Chapter 4 highlights the key contributions and chapter 5 outlines 
limitations in the thesis. Chapter 6 closes the first part with conclusions and suggestions 
for future research. Part 2 presents, at the end of the thesis, the original publications. 
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2 Literature review 
This literature review provides an overview of the theoretical perspectives 
underlying the thesis topic. Section 2.1 presents an introduction to these theoretical 
perspectives and to open innovation paradigm. Section 2.2 describes the extant literature 
and its limitations that are related to the specific research questions of the thesis.  
 
2.1 Theoretical perspectives on knowledge creation 
The following sections describe theoretical perspectives used in this thesis. These 
include the resource-based view and its extensions to the knowledge-based view (Grant, 
1996a, Spender and Grant, 1996) and social capital (Nahapiet and Ghoshal, 1998). 
These perspectives were selected in this thesis as they are central perspectives in the 
study of knowledge creation in strategic management field. In order to keep the 
theoretical foundations of the thesis simple and manageable, the thesis focuses on only 
these three theoretical perspectives. This is despite that there are also other related 
theories available in the extant literature on organizations such as organizational 
learning theory and evolutionary theory.  
The resource-based view focuses on examining ‘the inside of a firm’, which is also 
central in this thesis. The theoretical perspectives used in the thesis emphasize resources 
as the source of competitive advantage for the firm. They see inter-organizational 
relationships valuable in the creation of new resources as well as in the combination of 
existing resources in novel ways and thus to contribute to innovation development. The 
knowledge-based view and social capital are especially relevant for the thesis, as these 
perspectives emphasize knowledge to reside in individuals, whilst the thesis examines 
knowledge creation and exploitation from the perspective of individuals in 
organizations. 
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This section also provides an introduction to the open innovation paradigm. It 
briefly presents key concepts of the open innovation paradigm and its limitations. Open 
innovation paradigm is central piece of recent literature on innovation. Open innovation 
paradigm is important for the thesis, as it provides an explanation on the growing role of 
inter-organizational relationships in today’s global economy. Finally this section ends 
with an overall comparison of the three theoretical perspectives and the open innovation 
paradigm. 
  
2.1.1 Resource-based view 
Key concepts and underlying assumptions 
Interest in internal firm characteristics re-emerged in the 1980s in the strategic 
management field as a necessary step for studying competitive dynamics and boundary 
relationships between the firm and its environment (Hoskisson et al., 1999). The aim 
was to unravel the inner structural logic and functioning of firms and thus to shed light 
on the notion of classical management theories that viewed firms as a sole production 
function (or ‘black box’) (Hoskisson et al., 1999). The resource-based view of the firm 
sees firms as a bundle of resources that defines its competitive position. Resources can 
consist of physical, human and intangible assets of the firm. The basic assumptions of 
RBV are resource heterogeneity and resource immobility, which enable resources to 
become a source of competitive advantage for firms (Barney, 1997).  
The basic question of RBV is why some firms outperform others, although all of 
them compete in the same environment that basically provides the same opportunities. 
RBV originates from the work of Penrose, who tried to understand how firms grow and 
what the limits were of a firm’s growth. Penrose (1959) emphasized the need to analyze 
firms as administrative frameworks that link and coordinate activities of numerous 
individuals and groups. While traditional economists had focused on just a few 
resources that might be inelastic in supply, Penrose began to study, inter alia, 
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managerial teams, top management groups and entrepreneurial skills, and found there to 
be an additional source of heterogeneity (Barney, 1997). Penrose (1959) suggested that 
the growth of a firm was limited by the bundle of its productive resources and by the 
administrative framework used to coordinate the use of those resources.  
RBV was not popularized as a distinct theoretical approach before the 1990s. The 
term resource-based view was introduced by Wernerfelt (1984), who urged firms to pay 
more attention to the nature of their resources and resource fit with product-market 
strategies. Prahalad and Hamel (1990) argued that the real sources of competitive 
advantage are found in management’s ability to identify core competences out of 
corporate-wide technology and production skills. Barney (1991) indicated that resources 
and capabilities that are valuable, rare, imperfectly imitable and non-substitutable 
provide competitive advantage for the firm. Since 1990’s, RBV has become one of most 
influential perspectives in strategic management field. In fact, Barney’s (1991) paper 
‘Firm resource and sustained competitive advantage’ was the most cited article in the 
strategic management literature in the period of 1980-2005 (Furrer et al., 2008). 
 
Main limitations 
One central limitation of RBV derives from its inaccurate definitions of basic 
concepts and their interrelationships, which make it difficult to validate empirically 
(Priem and Butler, 2001). Thus, law-like relations, which are essential for theories, 
cannot be formed for RBV (Priem and Butler, 2001). Moreover, RBV has been 
criticized for not qualifying as a ‘theory of the firm’, because it does not address the 
question why firms exist and what determines their size and scope (Conner, 1991).  
Some researchers have claimed that while RBV focuses on the ‘inside of firms’, it 
still regards processes as black boxes (Doz, 1996; Lawrence, 1997). RBV should clarify 
how resources are actually obtained, combined and utilized for competitive advantage 
(Priem and Butler, 2001). Barney (2001) raised the issue that future RBV needs to 
incorporate behavioral phenomena of choice and implementation in its models. Similar 
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to this, Felin and Foss (2006) argued that while prior research has indicated that 
performance differences between firms derive from heterogeneous resources, 
competences or capabilities, it has virtually not referred to the role of individual action 
and interaction influencing the formation of these capabilities. 
 
2.1.2 Knowledge-based view 
Key concepts and underlying assumptions 
The focus on knowledge as the principal source of competitive advantage emerged 
in the strategic management literature in the 1990s. Spender and Grant (1996) argued 
that strategy research had concentrated on content rather than on the ‘manner of 
knowing or learning it’. The theoretical roots of the knowledge-based view are in the 
knowledge-centered approaches of Penrose, Arrow and Hayek, which have been 
enriched by contributions from evolutionary economists, Nelson and Winter, and 
epistemologists, Polanyi (Spender and Grant, 1996). There are also several similarities 
between KBV and organizational learning theory, as they both have been influenced by 
evolutionary theories and, subsequently, view firms as a repository of knowledge 
(Nelson and Winter, 1982; Spender, 1996). 
Grant’s (1996a) paper ‘Toward a knowledge-based theory of the firm’ is among 
most influential work in strategic management literature (Furrer et al., 2008). In this 
paper Grant (1996a) defines critical characteristics of knowledge for its utilization to 
consist of transferability, capacity for aggregation and appropriability. First, knowledge 
is difficult to transfer between organizations due to its tacitness, context specificity and 
complexity, which enable knowledge to provide a source of competitive advantage 
(Galunic and Rodan, 1998; Grant, 1996a; Kogut and Zander, 1992). Polanyi (1983) 
explained tacitness of knowledge by referring to people knowing more than they can 
tell. Second, knowledge aggregation requires knowledge recipients to have the ability to 
value, assimilate and utilize knowledge. This ability is also known as absorptive 
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capacity (Cohen and Levinthal, 1990). Last, knowledge is inappropriable by means of 
market transactions, except for patents and copyrights where knowledge owners are 
protected by legal property rights (Grant, 1996a).  
Grant (1996a) in his seminal work on the knowledge-based theory of the firm 
emphasizes knowledge as residing within individuals, and that the primary role of the 
organization is knowledge application. As individuals have a limited capacity to 
acquire, store and process knowledge, they need to specialize in knowledge acquisition 
(Grant, 1996a). The reason why firms exist is that they can create conditions under 
which individuals may integrate their specialist knowledge. In another paper, Grant 
(1996b) further developed KBV by defining the primary mechanisms for firms to 
integrate knowledge through direction and organizational routines. He described 
organizational routines as better for integrating knowledge since the conversion of tacit 
knowledge into explicit knowledge, in the form of rules and directives, may involve 
substantial knowledge loss.  
Prior research has presented organizational knowledge creation as an evolutionary 
cyclical process where external stimuli (competitors’ initiatives, normative changes and 
scientific discoveries) are combined with internally generated information (Kogut and 
Zander, 1992; Nonaka and Takeuchi, 1995; Zollo and Winter, 2002). Recently, Grant 
and Baden-Fuller (2004) proposed knowledge accessing, in addition to knowledge 
acquisition, to be a key mechanism through which organizations may benefit of inter-
organizational relationships. According to Grant and Baden-Fuller (2004), knowledge 
accessing increases the knowledge specialization of firms, while knowledge acquisition 
increases the knowledge base of the firm. The authors argue that knowledge-accessing 
alliances are suitable for complex and fast-moving industries, as they increase the 
efficiency of knowledge application. 
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Main limitations 
The knowledge-based view, similar to the resource-based view, sees firms as the 
‘creators of the positive’, rather than as ‘avoiders of the negative’ (Conner, 1991). 
While they both have included the concept of asset specificity from transaction cost 
economics, they have nonetheless overlooked the concept of opportunism (Conner, 
1991). The knowledge-based view thus provides an insufficient explanation for the 
existence of a firm, but it complements transaction cost economics, e.g. in regard to the 
organization of innovation activities (Foss, 1996).  
KBV has also been criticized for insufficient consensus about its analysis and 
predictions (Grant, 1996a). The intangible, complex and multidimensional nature of 
knowledge-based resources makes their empirical examination difficult (Spender and 
Grant, 1996; Nonaka and Nishiguchi, 2001). Much of the earlier work on knowledge-
based resources has focused upon R&D expenditure as inputs to knowledge creation 
and patent counts as output, although the success at patenting does not necessarily 
correspond to success in translating patents into competitive advantage (Spender and 
Grant, 1996).  
KBV has been mostly studied at the level of organizations, while several authors 
claim that analyses at the level of individual action and interaction would benefit theory 
development (Argote and Ingram, 2000; Felin and Foss, 2006). Future studies should 
examine the critical questions of the individual-level foundations of knowledge and 
origins of the capabilities developed (Felin and Foss, 2006). Property rights and 
appropriation, i.e. who creates and owns new value, and who captures that value is one 
of important areas to consider in future studies that take the microfoundations approach 
(Felin and Hesterley, 2007). 
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2.1.3 Social capital perspective 
Key concepts and underlying assumptions 
The concept of social capital originates from sociological theory (Moran, 2005; 
Portes, 1998). The work of Granovetter (1985) proposed most behavior to be embedded 
in networks of inter-personal relations. He emphasized inter-organizational relationships 
to be beneficial in the search for new knowledge, as they are more likely to provide 
novel and non-redundant knowledge than intra-organizational relationships 
(Granovetter, 1973). Coleman (1988, p. 5) introduced the concept of social capital that 
“unlike other forms of capital inheres in the structure of relations between actors and 
among actors”. 
Nahapiet and Ghoshal (1998) essentially brought social capital in the centre of 
strategic management literature in the late 1990s. Their paper on social capital has since 
become one of the most influential in strategic management research (Furrer et al., 
2008). Nahapiet and Ghoshal defined social capital as the sum of actual and potential 
resources embedded within, available through, and derived from the network of 
relationships possessed by an individual or social unit. They emphasized social capital 
to contribute to organizational advantage through supporting the creation of intellectual 
capital in organizations. Nahapiet and Ghoshal (1998) defined key dimensions of social 
capital to consist of structural, relational and cognitive dimensions. The structural 
dimension refers to the location of actors’ contacts in a broader structure of social 
interactions. The relational dimension refers to the assets rooted in social relations such 
as trust and trustworthiness. The cognitive dimension is embodied in attributes like 
shared codes or languages that foster common understanding in a social relation. These 
dimensions of social capital influence resource exchange and combination between 
actors. Several empirical studies have demonstrated that social capital is positively 
related to the creation of new intellectual capital and fosters organizational learning (e.g. 
Bouty, 2000; Rodan and Galunic, 2004; Subramaniam and Youndt, 2005; Tsai and 
Ghoshal, 1998).  
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Main limitations 
Social capital has been criticized as an umbrella concept, since there are important 
differences between scholars in regard to its concepts and definitions (Adler and Kwon, 
2002; Dean and Kretschmer, 2007). Moreover, the terms intellectual capital and human 
capital have been criticized as misleading, because they fail to account that knowledge 
and ideas are constantly being transformed through individual and organizational 
learning processes (Dean and Kretschmer, 2007). Maurer and Ebers (2006) have argued 
that social capital literature lacks a dynamic view on how organizations' social capital 
develops over time e.g. which factors and processes enable and constrain its 
development.  
Indeed, Nahapiet and Ghoshal (1998) have urged future research to examine process 
dynamics related to knowledge exploitation, as they see that it is not sufficiently 
covered in the existing social capital framework. While the social capital framework of 
Nahapiet and Ghoshal is on the organizational level, it has been also argued that future 
research needs to clarify how individual-level social capital influences firm-level 
performance (Moran, 2005). Moreover, Maurer and Ebers (2006) argue that future 
research should devote more attention to studying in-depth with whom actors connect, 
and to which resources they can thereby potentially gain access.  
 
2.1.4 Open innovation paradigm 
Key concepts and developments 
The open innovation paradigm follows a series of earlier developments in 
innovation process models. It argues that post-war innovation models can be essentially 
characterized as ‘closed innovation’ paradigm, as these models emphasize firms to 
develop and generate ideas internally into new products or businesses (Vanhaverbeke, 
2006). The first ‘technology push’ model developed in the 1950s viewed internal R&D 
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as a source of innovation, whilst the second ‘need-pull’ model emphasized the role of 
marketing as a source of innovation (Rothwell, 1992). These models were followed by 
the ’coupling’ model that highlighted the importance of communication between R&D, 
manufacturing and marketing in the innovation process. The fourth ’integration’ model 
emerged in the 1980s to present innovation first time as a largely parallel process 
(Rothwell, 1992). This model also emphasized that innovations occur as the result of 
interaction in the marketplace, the science base and the organization’s capabilities 
(Trott, 2002). The fifth ‘systems and networking’ model emphasized the accelerating 
process of innovation, facilitated by IT-based networking.  
‘Open innovation’ paradigm was essentially developed to respond to the 
increasingly interconnected nature of the global economy in the 2000s (Chesbrough, 
2006). For instance, the increasing costs and complexity of R&D, shortening of 
technology life cycles, presence of increasingly knowledgeable suppliers and customers, 
growth of venture capital and growing diffusion of leading-edge knowledge in world-
wide universities and research laboratories laid ground for the growth of inter-
organizational relationships and the emergence of the open innovation model 
(Vanhaverbeke, 2006). 
The ‘open innovation’ model treats R&D as an open system. It highlights that the 
innovation process can be initiated from both internal and external sources and that new 
technology can enter into the process at various stages. Open innovation model also 
emphasizes opportunities related to intellectual property, as inventions can go to market 
in many ways such as through licensing, technology spin-offs and the company’s own 
sales and marketing channels at different stages in the innovation process. Figure 2 
illustrates knowledge flows in open innovation process (Chesbrough, 2003). 
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Figure 2. Knowledge flows in an open innovation paradigm (Chesbrough, 2003) 
 
Open innovation paradigm sees the role of internal R&D to identify, understand, 
select from, and connect to, the wealth of available external knowledge and to fill in the 
pieces of knowledge that are missing from external developments (Chesbrough, 2003). 
The inter-organizational relationships are essential in all parts of the innovation process. 
They provide access to complementary skills, scale benefits and a broader knowledge 
base, and thus contribute to innovation development (Simard and West, 2006). Wide 
relationships are more difficult to initiate and coordinate than deep relationships, but 
they contain higher innovation potential due to their non-redundant knowledge. 
Informal ties are only to be recognized and utilized at the level of individuals, whilst 
formal ties are easily recognized at the level of organization. Figure 3 presents the 
typology of inter-organizational relationships that enable open innovation (Simard and 
West, 2006). 
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Easy individual access; 
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Easy individual access
and exploitation; 
redundant knowledge, 
less innovation
Difficult to coordinate, 
more diverse
knowledge means more
innovation potential
Easy firm access and 
exploitation; redundant
information means less
innovation potential
 
 
Figure 3. Nature of inter-firm ties enabling open innovation (Simard and West, 
2006) 
 
The open innovation model brings new challenges to motivate R&D personnel to 
incorporate relevant external knowledge with the firm’s resources and capabilities and 
to contribute to external knowledge (West and Gallagher, 2006). The management 
needs to ensure the careful scanning of external knowledge and to develop an internal 
capability to integrate that knowledge inside the firm (West and Callagher, 2006). 
Moreover, they need to articulate clearly the benefits of the open innovation model to 
R&D personnel in order to overcome the Not Invented Here (NIH) syndrome 
(Chesbrough and Crowther, 2006). The management also needs to ensure that 
incentives for innovators remain the same even when they share their knowledge with 
external stakeholders (West and Callagher, 2006).  
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Limitations of open innovation literature 
Most of the open innovation literature has focused on organizations as the unit of 
analysis (Vanhaverbeke and Cloodt, 2006; Chesbrough, 2006). As many firms struggle 
to leverage external innovations, it should be important to analyze in more detail how a 
firm's internal organization plays a role in improving the assessment and integration of 
externally acquired knowledge (Vanhaverbeke, 2006). Future research should analyze 
open innovation at the individual or unit level (Vanhaverbeke and Cloodt, 2006).  
Open innovation studies have typically studied the role of formal inter-
organizational ties, whilst the role of informal ties is less well understood (Simard and 
West, 2006). Informal ties comprise those ties utilized by a firm’s employees in a way 
that may not be visible when looked at from the organizational level (Simard and West, 
2006). Simord and West (2006) urge future research to examine how informal ties can 
be utilized for accessing commercially valuable knowledge. 
Measurement of innovation creation and flows has also been challenging also in 
open innovation literature. Patent counts cannot reveal the commercial value related to 
inventions as the propensity to patent varies greatly across industries (Simard and West, 
2006). Moreover, prior research has commonly utilized patent citations to measure 
knowledge flows between firms. Studies that have correlated patent citations to self-
reported knowledge flows suggest that one of these measures is imprecise (Jaffe, 2000). 
Recent research indicates that patent citations cannot sufficiently track knowledge flows 
between organizations as they are typically added by patent engineers when filing the 
patent, i.e. once the invention has been developed (Giuri et al., 2007). Future research is 
thus needed to improve the measurement of knowledge flows in innovation process and 
the value of innovations (Simard and West, 2006).  
In sum, earlier literature has identified the following limitations in open innovation 
literature: 1) the lack of studies on the individual or unit level, 2) the lack of studies on 
informal inter-organizational relationships and 3) the lack of precise measures of 
knowledge flows in innovation process and the commercial value of innovations. These 
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limitations are also common for other empirical work that has examined inter-
organizational relationships in the context of knowledge creation. 
 
2.1.5 Comparison of perspectives underlying the thesis topic 
There are many similarities between the resource-based view, the knowledge-based 
view and the social capital perspective, as they all view resources as a main source of 
competitive advantage for firms. They emphasize the importance of inter-organizational 
relationships in the creation of new resources and in the combination of existing 
resources. Whilst the resource-based view examines all types of resources, the 
knowledge-based view focuses on knowledge-based resources and social capital on 
relational resources. The open innovation paradigm emphasizes the growing importance 
of inter-organizational relationships and external knowledge throughout the innovation 
process. Table 2 provides a comparison of the theoretical perspectives used in the thesis 
in regard to their main arguments, scope and relevance for the thesis. 
It has been argued that the theoretical development of the resource-based view, the 
knowledge-based view, social capital and open innovation would require analyses about 
processes that underlie resource creation and utilization. Future studies should cover the 
processes and practices that constitute the day-to-day activities of organizational life 
and which relate to strategic outcomes (Johnson et al., 2003). The extant strategic 
management research seems to take organizations for granted, thus forgetting that 
organizations are made up of individuals, and there is no organization without 
individuals (Felin and Foss, 2006). There is need to explain the individual-level origins, 
or microfoundations of collective structures such as routines and capabilities (Felin and 
Foss, 2006). This is the type of research that has potential to bring new insight into the 
current organization-level explanations (Felin and Foss, 2006). Studying individual 
action and interaction is also important for increasing the current understanding on 
informal relationships that enable open innovation (Simard and West, 2006). The 
present thesis has adopted the microfoundations approach in order to bring new insight 
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into the extant theoretical perspectives in regard to how individual actions and 
interactions in organizations contribute to successful knowledge creation and 
exploitation. 
 
Table 2. Comparison of perspectives underlying the thesis topic 
 Main arguments Scope Relevance for the thesis 
Resource-
based view 
 Resources provide 
competitive advantage 
 Growth of the firm is 
limited by the bundle of 
its productive resources 
and administrative 
framework used to 
coordinate these 
resources 
 Firm internal 
resources 
 Mostly 
examined at 
organizational 
level 
 Provides a framework to 
identify firm’s resources that 
provide competitive advantage 
 Emphasizes that resources must 
be managed to capture the 
value inherent in resources. 
Knowledge-
based view 
 Knowledge-based 
resources provide 
competitive advantage 
 Knowledge resides 
within individuals, and 
the primary role of the 
organization is the 
integration of specialist 
knowledge 
 Firm internal 
knowledge-
based 
resources 
 Typically 
aggregated on 
organizational 
level  
 Emphasizes individuals as 
primary source of knowledge 
 Identifies key characteristics of 
knowledge, transferability, 
capacity for aggregation and 
appropriability, which 
influence its utilization 
 Provides a framework on 
organizational knowledge 
creation 
 Identifies mechanisms of inter-
organizational knowledge 
transfer and learning 
Social capital  Relational resources 
provide competitive 
advantage 
 Relational resources 
facilitate resource 
exchange and 
combination, which 
enable the creation of 
intellectual capital 
 Relational 
resources  
 Typically 
aggregated on 
organizational 
or unit level 
 Provides a framework on 
organizational knowledge 
creation 
 Provides a framework to 
identify structural, cognitive 
and relational dimensions of 
social capital that facilitate the 
creation of intellectual capital 
Open 
innovation 
 R&D is an open system 
 Inter-organizational 
relationships are 
important throughout the 
innovation process. They 
provide access to 
complementary skills, 
scale benefits and a 
broader knowledge base 
and increase 
opportunities to profit 
from innovation 
 Innovation 
process 
 Typically 
examined at 
organizational 
level 
 Describes the growing role of 
inter-organizational 
relationships in the global 
economy 
 Provides a typology of inter-
organizational relationships 
that enable open innovation 
(formal vs. informal ties; deep 
vs. wide ties) 
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2.2 Literature related to the specific research questions of the 
thesis 
The following sections focus on prior literature that is closely related to the specific 
research questions of the thesis. The section 2.2.1 provides an overview of literature on 
the sources of innovation and knowledge creation mechanisms as well as the impact of 
inter-organizational relationships on learning and innovation. This literature is closely 
related to the topic of publications I and II of the thesis. The section 2.2.2 examines 
prior literature on success factors in alliances and partnerships, alliance evolution and 
the dynamics of cooperation. This literature is closely related to the topic of publications 
III and IV of the thesis. At the end of both sections, the limitations of prior literature are 
discussed. The research questions of the thesis have been selected to overcome many of 
these limitations in prior literature.  
 
2.2.1 Inter-organizational relationships in knowledge creation and 
learning 
Sources of innovation and knowledge creation mechanisms 
Prior literature has explained knowledge creation as a cyclical process in which 
organizations combine external stimuli with internally generated information (Kogut 
and Zander, 1992; Nonaka and Takeuchi, 1995; Zollo and Winter, 2002). The external 
environment both supplies stimuli and substance that can be used to improve existing 
organizational routines. It also provides feedback on the value and viability of the 
organization’s current routines (Zollo and Winter, 2002). The organizational knowledge 
creation can be seen as an evolutionary process in which organizational exploration and 
exploitation activities contribute to the development of organizational capabilities 
(Zollo and Winter, 2002). The main modes of the knowledge creation are socialization, 
externalization, combination and internalization (Nonaka, 1994). The knowledge 
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creation consists of these spiral phases in which organizational members share tacit 
knowledge, convert it to explicit knowledge, combine the explicit knowledge of each 
other and learn through action when explicit knowledge develops into tacit knowledge.  
Organizations that choose collaborative learning strategies, which involve high 
transparency and receptivity, are likely to learn most together in a partnership (Hamel, 
1991; Larsson et al., 1998). If no organization is transparent, no existing knowledge is 
disclosed and thereby cannot be received by the others or used collectively to generate 
new knowledge - nor can transparency be utilized without the receptive ability and 
motivation to absorb the disclosed or generated knowledge (Larsson et al., 1998). 
Moreover, prior research has demonstrated that integrating learning mechanisms, as 
opposite to institutionalizing mechanisms, enhance alliance portfolio performance 
(Heimeriks et al., 2007). The integrating mechanisms occur when knowledge is shared 
between individuals in a group, whilst institutionalizing mechanisms transfer group 
knowledge to organizational level. The integrating mechanisms contribute to the 
creation of capabilities. The institutionalizing mechanisms in turn embed routine 
behaviour and capabilities in systems, processes and structures, which tend to make 
practices rigid and difficult to adjust (Heimeriks et al., 2007). 
Prior literature on innovation management has emphasized customers, suppliers and 
universities as important sources of innovation (Trott, 2002; Tidd et al., 1997; Tushman, 
1977; Utterback, 1971; von Hippel, 1988). Successful inventors have been shown to 
utilize multiple sources of information and ideas including: 1) in-house R&D; 2) 
linkages to customers or other potential users of innovations; 3) linkages to external 
network of competitors, complementors and suppliers; and 4) linkages to other external 
sources of scientific and technical information such as universities and research 
institutes (Schilling, 2005). Both formal and informal external interactions have been 
found to provide the opportunity for thoughts, potential ideas and views to be 
exchanged and shared (Trott, 2002). The proactive search for technical and market 
inputs, as well as receptivity to information gained from external sources, are critical 
aspects of technology-based innovations (Roberts, 1997). The accumulation of 
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knowledge and the effective assimilation and application of this knowledge 
distinguishes innovative firms from their less successful counterparts (Trott, 2002). 
 
The impact of inter-organizational relationships on innovation and 
learning 
The literature on the impact of inter-organizational relationships on innovation and 
learning builds on e.g. Powell et al. (1996), Walker et al. (1997), Shan et al. (1994), 
Stuart (1998), Stuart et al. (1999) and Ahuja (2000). This literature has grown rapidly 
along with the high growth of partnerships especially in high-tech industries 
(Hagedoorn, 2002). The development of alliance databases improved the ability of 
researchers to examine the phenomena statistically from the 1990s. For instance, 
systematic collection of inter-firm alliances started in 1987 in the CATI (Cooperative 
Agreements and Technology Indicators) information system (Hagedoorn and 
Shakenraad, 1994). 
The early studies on alliances and partnerships showed that patent intensive 
corporations are heavily involved in strategic partnering (Hagedoorn and Shakenraad, 
1994). In fact, cooperative agreements were demonstrated in several studies to enhance 
the rate of patenting e.g. in biotechnology (Shan et al., 1994) and chemicals sector 
(Ahuja, 2000). Powell et al. (1996) argued that locus of innovation is found in the 
networks of learning in industries in which the knowledge base is both complex and 
expanding. Powell et al. (1996) based this finding in the study on biotechnology firms 
in 1990-1994 that showed the firm’s centrality in a network of relationships and 
experience at managing ties at a given time to enhance its growth rates.   
One of the early research topics was to examine the impact of alliance network 
structure on the formation of alliances and the subsequent innovation. This work built 
on Gulati’s (1995b) study on ‘social structure and alliance formation’, which 
demonstrated that high strategic interdependence of firms increases their likelihood to 
form alliance. Gulati (1995b) also showed that social network (past alliances) facilitates 
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new alliance formation by providing valuable information to firms about their specific 
capabilities and reliability of potential partners. Walker et al. (1997) further 
demonstrated in a sample of biotechnology firms that network structure indicates both 
where social capital is distributed in the industry and where opportunities for 
entrepreneurial actions are located and thus determines the frequency with which a new 
firm establishes new relationships. Shan et al. (1994) and Stuart (1998) showed that 
firms in crowded technological positions and those with high prestige form alliances at 
the highest rates. This is because the structural position of the firm creates – and 
therefore also limits – its abilities to implement cooperative strategies successfully 
(Shan et al., 1994). Firms in crowded technological positions have similar technology 
base and thus they have good potential to exploit each other, while technological 
prestige enhances the opportunities to find partners and make favourable contracts with 
them (Stuart, 1998).  
Ahuja (2000) examined the impact of direct ties, indirect ties and structural holes in 
firm’s network of alliances on its innovation output. Based on a sample of 97 leading 
firms from the chemicals sector Ahuja (2000) showed that both direct and indirect 
network relationships have positive impact on the firm’s number of patents. As indirect 
ties entail relatively low or no maintenance costs for the firm, Ahuja (2000) emphasized 
that indirect ties enhance network effectiveness. Structural holes may also lead to 
negative consequences on innovative output, as they increase the firm’s exposure to 
potential malfeasance, although they also enlarge the diversity of information that the 
firm has access to (Ahuja, 2000). Katila and Ahuja (2002) further showed firms search 
efforts vary across two dimensions: search depth or how frequently the firm re-uses its 
existing knowledge, and search scope or how widely the firm explores new knowledge. 
Katila and Ahuja (2002) found that the interaction between search depth and search 
scope is positively related to innovation performance measured as the number of new 
products.  
Another essential research topic in the alliance network structure literature has been 
to examine how the characteristics of inter-organizational ties influence learning and 
innovation performance. This research has commonly distinguished two complementary 
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dimensions of network ties: 1) diversity or heterogeneity, and 2) affective or emotional 
strength (Aldrich, 1999). The diversity refers to persons of differing social locations and 
characteristics, whereas strength refers to the duration of relationship, the frequency of 
contact and the extent of trust (Aldrich, 1999). Granovetter (1973) in his seminal work 
already indicated that weak ties, i.e. distant and infrequent, are beneficial for the search 
for new knowledge as they are more likely to provide novel and non-redundant 
knowledge than strong ties. Kogut and Zander (1992) emphasized strong ties, i.e. close 
and frequent, to be more advantageous than weak ties in transferring new knowledge, 
especially when the knowledge is tacit and complex. The strong and weak ties have thus 
different benefits, which has been referred to as the search-transfer problem in prior 
research (Hansen, 1999). Tiwana (2008) demonstrated that while bridging ties that span 
structural holes are associated with high innovation potential, strong ties are needed to 
realize the innovation potential. 
Table 3 provides an overview of prior empirical research on the impact of inter-
organizational relationships on innovation and learning performance. It demonstrates 
that alliances and partnerships have in general been shown to have a positive impact on 
innovation and learning measured as patent counts (Ahuja, 2000; Becker and Dietz, 
2003; de Man and Duysters, 2005; Hagedoorn and Duysters, 2002; Shan et al., 1994). 
Especially, related alliances have been demonstrated to improve learning (Lane and 
Lubatkin, 1998) and patenting rates (Keil et al., 2003) due to the existence of absorptive 
capacity. Moreover, firms that form alliances with large and innovative partners 
perform better in terms of patenting rates and sales growth than otherwise comparable 
firms that lack such partners (Stuart, 2000). The access to heterogeneous knowledge and 
complementary and strategically important resources also enhances learning and 
innovation performance (Baum et al., 2000; Lunnan and Haugland, 2008; Schildt et al., 
2005; Rodan and Galunic, 2004). In regard to the sources of innovation, prior studies 
have shown that relationships with R&D institutions and public institutions especially 
enhance firm’s patenting output (Miotti and Sachwald, 2003; Rominj and Albaladejo, 
2002). 
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Table 3. Overview of prior studies on the impact of inter-organizational relationships on innovation and learning 
Study Type of 
relationship 
Performance 
measure 
Empirical data Main findings 
Hagedoorn and 
Shakenraad 
(1994) 
 Strategic 
technology 
alliance 
 Patent intensity 
 Economic 
performance 
 346 large firms from the 
U.S., Japan and Europe in 
information technologies 
and electronics, mechanical 
engineering and process 
industries  
 Patent intensive corporations are heavily 
involved in strategic partnering. 
Shan el al. 
(1994) 
 Number of start-
up agreements 
with commercial 
firms until 1989 
 Number of patents 
issued to a start-up 
firm until 1989 
 114 start-up firms in the 
biotechnology industry 
until 1989 
 Cooperative agreements of start-up firms 
have a positive effect on the rate of patenting. 
Deeds and Hill 
(1996) 
 Strategic alliances  Rate of product 
development 
 All 132 biotechnology 
firms in the U.S. 
developing therapeutics or 
diagnostics as of 1991 
 There is an inverted U-shaped relationship 
between the number of strategic alliances and 
the rate of new product development. 
Lane and 
Lubatkin (1998) 
 Alliances  Inter-organizational 
learning (based on 
expert assessment) 
 69 alliances from 1985 to 
1993 (22 biotechnology 
and 48 pharmaceutical 
firms) 
 Firm’s ability to learn in alliance relation is 
dependent on the similarity of firms’ 
knowledge bases, organizational structures, 
compensation policies and dominant logics. 
Ahuja (2000)  Alliances  Number of patents  97 leading firms from the 
chemicals industry in W. 
Europe, Japan and the U.S 
 Both direct and indirect alliance relationships 
enhance patenting output. 
Baum et al. 
(2000) 
 Alliances  R&D spending 
growth 
 R&D employee 
growth 
 142 start-ups and 471 
incumbent biotechnology 
firms 
 The variation in alliance networks that start-
ups configure influences their early 
performance. 
Stuart (2000)  Alliances  Number of patents 
 Sales growth 
 
 150 semiconductor firms 
during the period from 
1985 to 1991 
 Technology alliances with large and 
innovative partners enhance innovation and 
growth rates. 
Rosenkopf and 
Nerkar (2001) 
 Formal, 
contractual, inter-
organizational 
agreements 
 Patent classes  22 firms in the U.S. optical 
disk industry and their 
2333 patents granted 
between 1971 and 1995 
 Exploration that spans organizational 
boundaries has a higher impact on 
technological evolution than exploration that 
does not span organizational boundaries. 
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Study Type of relationship Performance 
measure 
Empirical data Main findings 
Hagedoorn and 
Duysters (2002) 
 Strategic technology 
alliance 
 Patent intensity, i.e. 
the number of 
patents divided by 
revenues 
 88 companies 
operating in the 
international 
computer industry 
 In a dynamic environment, there is a 
positive relationship between learning-
based alliances and technological 
performance.  
Rominj and 
Albaladejo 
(2002) 
 Customers, suppliers, 
competitors, financial 
institutions, training 
institutions, R&D 
institutions, service 
providers and industry 
associations 
 Number of patents  33 small software-
development and 
electronics 
manufacturing 
companies in the 
U.K 
 The interaction with R&D institutions and 
service providers increases the innovation 
capability of firms. 
Becker and 
Dietz (2003) 
 Joint R&D relations with 
other firms and 
institutions 
 Cooperation partners 
 Realization of 
product innovations 
 2048 firms in 
German 
manufacturing 
industry 
 Joint R&D enhances innovation output. 
 The number of cooperation partners is 
positively related to innovation output. 
Keil et al. 
(2003)  
 Related partnership  Number of patents  67 companies in the 
U.S. information and 
communication 
technology industry 
 Related partnerships increase the rate of 
patenting. 
Miotti and 
Sachwald 
(2003) 
 Cooperation with 
customers, suppliers, 
competitors, institutions 
and universities. 
 Patenting 
 Share of innovative 
products in turnover 
 4215 French 
manufacturing firms 
with more than 10 
employees 
 Cooperation with public institutions 
enhances patenting, while vertical 
cooperation increases the share of 
innovative products in turnover. 
Rodan and 
Galunic (2004) 
 Employee contacts that 
help them to be creative 
and support the 
generation of new ideas 
(self-assessment) 
 Employee creativity 
and the ability to 
implement novel 
ideas (managerial 
assessment) 
 106 middle 
managers in a 
European 
telecommunication 
company 
 Access to heterogeneous knowledge has 
greater impact on innovation performance 
than network structure. 
de Man and 
Duysters (2005) 
 Review of alliance 
literature 
 Number of patents 
 R&D investments 
 Product and process 
innovation 
 R&D productivity 
and licenses 
 Approx. 10 papers 
on the impact of 
alliances on 
innovation 
performance 
 The impact of collaboration on innovation 
is highest: 1) when firms have strong 
alliance management capability and 2) the 
partners have overlapping or similar 
knowledge bases. 
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Study Type of 
relationship 
Performance measure Empirical data Main findings 
Schildt et al. 
(2005) 
 Corporate venture 
capital 
 Alliance 
 Joint venture 
 Acquisition 
 Patent citations to partners’ 
patents and own patents 
(exploitative learning) 
 Patent citations only to 
partners’ patents 
(explorative learning) 
 110 largest U.S. public 
corporations in four 
sectors of ICT 
industries: computer 
equipment, electronics, 
software and 
telecommunications 
 Non-equity venturing alliances are more 
suitable for explorative learning than 
joint ventures or acquisitions.  
 Technological relatedness and 
downstream vertical relatedness decrease 
the likelihood of explorative learning. 
Smith et al. 
(2005) 
 Direct contacts 
that employees 
have and their 
strength 
 Organizational 
climate 
 
 Number of new products  73 technology firms  New product and service introduction is 
a function of organizational members’ 
ability to combine and exchange 
knowledge. 
Subramaniam 
and Youndt 
(2005) 
 External and 
internal 
collaborations 
 Incremental innovation 
capability 
 Radical innovation 
capability  
 93 U.S. public 
organizations with 
more than 100 
employees in multiple 
industries 
 Social capital influences positively both 
incremental and radical innovative 
capabilities. 
Sampson 
(2007) 
 R&D alliances  Patents (after alliance has 
been created) 
 463 R&D alliances in 
the 
telecommunications 
equipment industry 
 Alliances contribute more to firms’ 
innovation when technological diversity 
(the extent which partners patent in the 
same technology classes) is moderate, 
rather than low or high. 
Lunnan and 
Haugland 
(2008) 
 Contractual 
alliances 
 Abrupt termination 
 Short-term performance 
 Long-term performance 
 100 alliances formed 
by member companies 
of the Federation of 
Norwegian 
Engineering Industries 
 Alliances considered strategically 
important are less likely to be abruptly 
terminated.  
 Access to complementary and 
strategically important resources affects 
short-term performance.  
 Specific investments in human capital 
combined with the ability to develop and 
expand alliance activities over time 
influence long-term performance. 
  
38
Table 3 also demonstrates that prior studies have focused on examining formal inter-
organizational relationships such as contractual alliances and partnerships. This is 
despite that there is a wide array of informal collaborations and interactions between 
members of individual firms (Powell et al., 1996). The reason for the lack of studies on 
informal inter-organizational relationships is due to the difficulty to identify and thus 
study these relationships (Hagedoorn et al., 2000). Table 3 shows that patent counts 
have been commonly used as a measure of innovation performance and patent citations 
as a measure of both knowledge flows and subsequent learning outcomes. Some of the 
more recent studies, Lunnan and Haugland (2008), Rodan and Galunic (2004) and 
Subramaniam and Youndt (2005) have adopted qualitative measures of innovation 
performance based on managerial assessments in order to provide more fine-grained 
analysis on the impact of inter-organizational relationships on innovation. Most of prior 
studies have used organizations as the unit of analysis, except Rodan and Galunic 
(2004) that examined individual managerial performance in a sample of 106 middle 
managers in a European telecommunication company. 
 
Limitations of prior research and suggested areas of future research 
The emergence of microfoundations approach encourages studying the dynamics of 
knowledge creation from the perspective of individual interactions, which has been rare 
in prior studies on the resource-based view, the knowledge-based view and the social 
capital (Barney, 2001; Felin and Foss; 2006; Langley, 2007). The microfoundations 
approach enables studying informal inter-organizational relationships, which is little 
studied in prior research (Hagedoorn et al., 2000; Simard and West, 2006). This is 
despite that many authors have urged future research to study informal inter-
organizational relationship (Gulati, 1995a; Powell et al., 1996; Simon and West, 2006). 
The main goal of the microfoundations approach is to bring potentially new information 
to existing organization-level explanations on knowledge creation (Argote and Ingram, 
2000; Felin and Foss, 2006). 
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There are few in-depth studies that would describe how inter-organizational 
relationships increase innovativeness in the development of patents. As extant literature 
on patents is largely based on information present in patent documents, it has not been 
able to sufficiently study collaboration in invention processes (Giuri et al., 2007). Joint 
patenting is the only measure that in the patent document provides information on inter-
organizational collaboration in the patent development. Given the numerous studies on 
the positive impact of alliances on a firm’s patenting rate, it would be natural to assume 
that the wide use of alliances would lead to joint patenting by the partnering companies. 
However, in the study of Hagedoorn et al. (2003), no evidence was found that alliances 
would lead to joint patenting by partnering companies. This paper compared jointly-
owned U.S. patents filed in 1989-1998 with the MERIT-CATI database of R&D 
alliances. Moreover, Giuri et al. (2007) recently demonstrated that joint patenting is a 
rare phenomenon, as in their study of 9017 European patents the share of co-applied 
patents was only 3.6%. This is despite more than 20% of these patents being developed 
in inter-firm collaboration. Thus, it is unclear based on current literature how inventors 
utilize external collaborations in the development of patents. Hagedoorn (2003) and 
Giuri et al. (2007) only conclude that as property rights in co-owned patents remain 
partial, it is likely that firms try to avoid joint patenting, also in patents developed in 
collaboration (Giuri et al., 2007; Hagedoorn, 2003). Powell et al. (1996) claimed that 
alliance relationships may be utilized indirectly to other purpose than the original aim of 
partnership. This would explain why there are so little joint patents between partners. 
Current literature offers though little explanation on how inter-organizational 
relationships are utilized in the development of patents due to the lack of in-depth 
studies. 
Katila and Ahuja (2002) suggest future research to use complementary methods 
such as surveys and case studies to measure how organizations search new and existing 
knowledge and how this contributes to performance. There have so far been few surveys 
or interviews with inventors to understand better the nature of invention processes 
(Giuri et al., 2007). Meyer (2000) and Tijssen (2002) examined the role of scientific 
knowledge in technology development based on interviews and surveys with the 
inventors. Meyer (2000) studied how patent citations actually relate to inventions 
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through a case study of 10 nanotechnology patents. The interviews with the inventors 
behind patents were chosen as the only possible method to clarify this issue (Meyer, 
2000). As key findings, Meyer (2000) reveals that citation linkages hardly represent the 
origin of the invention, although he confirms that scientific activities provide an 
important background for the inventors in technological development. Moreover, 
Tijssen (2002) demonstrated based on a mail survey amongst Dutch inventors that 
patent citations referring to basic research literature are invalid indictors of a 
technology’s science dependence. One reason for this is that there are many patent 
documents lacking such citations, which cannot be considered less science-dependent 
than patent documents including these citations (Tijssen, 2002).  
Giuri et al.’s (2007) recent survey of inventors of 9017 patents from six large 
European countries is an important step in clarifying the current understanding in regard 
to the extent of collaboration and the sources of external knowledge in the patent 
development. Giuri et al. (2007) found customers and users to be the most important 
sources of external knowledge, followed by knowledge supplied by patent literature and 
scientific literature in invention processes. Other sources of external knowledge used in 
the development of patents were competitors, technical conferences and workshops, 
suppliers, universities and public research laboratories (Giuri et al., 2007). Giuri et al.’s 
(2007) paper represents one of few studies that have examined patent development from 
the perspective of inventors. It is closely related to the topic of publications I and II in 
the thesis. However, being a large survey it was unable to clarify how inventors actually 
acquired and utilized external knowledge in the patent development process. 
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2.2.2 Alliance developmental processes and the dynamics of 
cooperation 
Success factors in alliances and partnerships 
Earlier research has emphasized that the existence of inter-organizational ties is not 
enough to create successful cooperation. Parkhe (1993) demonstrated through a 
transaction cost and game theory perspective that successful inter-firm cooperation rests 
on two basic building blocks: 1) initiation of a mutually beneficial relationships and 2) 
fading of the fear of opportunism. Based on survey data from 111 senior executives on 
alliances developed in 1983-1988, Parkhe (1993) found that high behavioral 
transparency between partners, long time horizons, and frequent interactions help to 
build superior alliance performance and fade the fear of opportunism. 
The resource-based view, knowledge-based view and social capital literature have 
emphasized trust, motivation and combination capability to contribute to successful 
knowledge exchange and combination between partners (Galunic and Rodan; 1998; 
Kogut and Zander, 1992; Nahapiet and Ghoshal, 1998). For instance, similar 
organizational structures, compensation policies and dominant logics enhance partners’ 
capability to absorb knowledge from each other (Lane and Lubatkin, 1998). Moreover, 
prior interaction between partners, high learning stakes and long-term orientation 
empower the collective learning process (Larsson et al., 1998). For long-term 
performance of alliances, specific investments in human capital and the ability to 
develop and expand alliance activities over time are critical (Anand and Khanna, 2000; 
Heimeriks and Duysters, 2007; Lunnan and Haugland, 2008). Larsson et al. (1998) 
argue that the management of collective learning process in an inter-firm relationship 
plays a central role in determining the success and failure of an alliance. 
Prior studies have demonstrated that tension in inter-organizational relationships 
may arise because of the conflicting pressures of simultaneous competition and co-
operation (Das and Teng, 2000; Khanna et al., 1998). If the private benefits of partners 
are higher than the common benefits, their incentives to invest in learning diminish 
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(Khanna et al., 1998). Moreover, strategic alliances need to balance between rigid and 
flexible structures as well as between short-term and long-term orientation (Das and 
Teng, 2000). The dominance of one is not likely to lead to sustainable strategic alliances 
(Das and Teng, 2000). Tidd et al. (2005) emphasized that problems associated with 
collaborative projects are often related to the management of relationships between 
partners. Table 4 summarizes success factors of collaborative R&D projects (Tidd et al., 
2005).  
 
Table 4. Factors contributing to the success of collaborative R&D (Tidd et al., 
2005) 
• The collaboration is perceived as important by all partners 
• The existence of a collaboration ‘champion’ 
• A substantial degree of trust exists between the partners  
• Clear project planning and defined task milestones are established 
• Frequent communication between partners, in particular between marketing and 
technical staff 
• The collaborating parties contribute as expected 
• Benefits are perceived to be equally distributed 
 
Alliance evolution and the dynamics of cooperation 
Although prior literature has shown that the management of collaborative projects is 
challenging, the current literature on alliance evolution is limited to a small number of 
conceptual models of inter-organizational processes as well as case-based studies 
(Reuer et al., 2002). Alliance implementation has received far less attention than firms’ 
initial investment decisions concerning alliances in management literature. This is 
despite the management of alliance dynamics ultimately determines alliance success or 
failure (Ariño et al., 2008; Doz, 1996; Hamel, 1991; Tidd et al., 2005).  
The literature on alliance evolution and the dynamics of cooperation is based on 
pioneering work of Doz (1996) and Ring and Van de Ven (1994). Ring and Van de Ven 
(1994) determined inter-organizational cooperative agreements to evolve in a cyclical 
process that contains periods of negotiation, commitment and execution each of which 
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is assessed in terms of its efficiency and equity outcomes. Doz (1996) argued that 
alliance projects can only be successful if partnering firms are able to continuously 
learn, re-evaluate and readjust the initial alliance conditions. Ariño and de la Torre 
(1998) integrated the process frameworks of Ring and Van de Ven (1994) and Doz 
(1996). They utilized this process framework in a case study of an international joint 
venture from its creation to dissolution. Ariño and de la Torre (1998) found how 
external changes, either in the environment or in the strategic context in which the 
alliance develops, triggered partners to re-assess the alliance conditions. The authors 
showed how partners engaged in a renegotiation of the terms of the contract, or 
modified their behavior unilaterally, in an attempt to restore balance to the relationship. 
Ariño and de la Torre (1998) concluded trust and goodwill to contribute to successful 
renegotiation of alliance conditions and showed that unsuccessful renegotiation 
gradually leads to the deterioration of a partnership relationship, which causes the joint 
venture dissolution.  
Koza and Levin (1998), Kumar and Nti (1998) and White (2005) contributed with 
additional frameworks of alliance evolution. Koza and Levin (1998) emphasized the 
need to study alliances in the context of adaptation choices of the firm over time. The 
authors suggested that strategic alliances are embedded with the firm’s history and 
strategic portfolio that co-evolve with the firm’s strategy, the institutional, 
organizational, and competitive environment, and with management strategic intent for 
the alliance. Kumar and Nti (1998) described how collaborative strategies adopted by 
the partners and the managerial mechanism governing the alliance influence each other 
and constitute a pattern of interaction among the partners, which leads to either the 
creation of favourable or unfavourable process discrepancies. The absorptive capacities 
of partners and the pattern of interaction jointly determine alliance outcomes, which 
combined with expected outcomes create either favourable or unfavourable outcome 
discrepancies (Kumar and Nti, 1998). Kumar and Nti (1998) conclude that alliance 
outcome together with changes in the environment and the grand strategies of the 
partners determine the evolutionary path of alliances. White (2005) developed a 
framework of alliance cooperation costs, governance choice and alliance evolution, 
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which emphasized that both the costs and the benefits of cooperation determine alliance 
evolutionary path. 
In addition to generic models of alliance evolution, there are several survey-based 
studies that have tested governance and contract changes in alliances. For example, 
Reuer et al. (2002) investigated based on a survey of 81 biotech and pharmaceutical 
firms the antecedents of alliance ex post governance changes - significant contractual 
alterations, major changes in the joint board or committee overseeing the alliance, or the 
introduction or formalization of monitoring mechanisms. Reuer et al. (2002) found that 
ex post governance changes tend to occur more frequently when parent firms have 
engaged in prior alliances together and the collaboration is highly relevant to the parent 
firm based on its resource commitments to the collaboration, whilst post-governance 
adjustments occur less often when the firm has prior experience with collaborative 
projects on similar subjects and when partners establish a clear division of labor for the 
alliance. Moreover, Ariño et al. (2008) investigated based on a survey of 91 Spanish 
firms whether there are differences between small and large firms in adjusting alliances’ 
contracts. Ariño et al. (2008) concluded that small firms are no more or less likely to 
adjust their alliances’ contracts, but they tend to bear two kinds of inefficiencies in their 
collaborations. First, they are less likely to adapt alliances in the presence of governance 
misalignments. Second, small firms are more prone to make transaction-specific 
investments, which can stimulate ex post hold-up in the form of contractual 
renegotiations. 
Prior literature also features case studies on the development of alliance capability 
(e.g. Heimeriks et al., 2007) and social capital in organizations (e.g. Maurer and Ebers, 
2006). These studies have supported managerial practice in the management of inter-
organizational relationships. For instance, Maurer and Ebers (2006) found based on a 
comparative case study of new German biotechnology firms that horizontal and vertical 
differentiation in organizing the management of external relations and the integration of 
the information and resources that are provided by external partners are important 
factors to overcome inertia in the development of social capital. 
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There have been little case studies in regard to the management of alliance project 
evolution, i.e. addressing the managerial challenges in implementing alliance projects. 
This is despite that prior literature has highlighted that the management of alliance 
evolution is important determinant of its success. Brouthers and Bamossy’s (2006) 
study is similar to the publication III of the thesis, as it utilizes a comparative case 
methodology and focuses on understanding managerial challenges in the context of 
projects. Brouthers and Barnossy (2006) identify barriers to international joint ventures 
success and the post-formation processes used to overcome these barriers, based on 
eight international joint ventures between Western multinational enterprises and Eastern 
European state owned enterprises. As a result, the authors propose that intensive 
training programs in language and business skills as well as personnel exchanges and 
training at parent headquarters reduce cultural differences and develop trust between 
international joint venture partners. Moreover, Brouthers and Bamossy (2006) indicate 
that open communications and cooperative problem solving styles and the dominance of 
local managers develop inter-firm trust, which in turn leads to higher international joint 
venture performance perceptions. These findings support managers in implementing 
international joint ventures. The publication III examines other types of managerial 
challenges, as it focuses on collaborations with customers in the context of R&D 
projects.  
The topic of coping with project dynamics e.g. unpredictable events and setbacks 
that occur during ongoing R&D collaborations have been little explored so far in prior 
literature. This is despite that there is a vast body of literature on change management 
that considers how to carry and lead large change initiatives within organizations. The 
project management literature has not yet adequately covered the management of 
project uncertainty (Ward and Chapman; 2003). There are a few change management 
models developed for project management e.g. Voropajev (1998) model for transition 
economies and Al-Sedairy (2001) model for Saudi construction industry, which do not 
though cover the context of inter-organizational projects. Voropajev (1998) and Al-
Sedairy (2001) studies are close to the topic of publication IV, which builds on them in 
the development of the generic change management model for inter-firm project change 
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management. Table 5 provides an overview of earlier papers on alliance evolution and 
the dynamics of cooperation. 
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Table 5. Overview of prior studies on alliance evolution and the dynamics of cooperation 
 
Study Research method Type of 
relationship 
Empirical data Main findings 
Hamel (1991)  Case study, theory 
development 
 Alliances  Nine international 
alliances 
 Intent, receptivity and transparency as determinants of 
inter-partner learning. 
  Process may be more important than structure in 
determining learning outcomes in alliances.  
Ring and Van 
de Ven 
(1994) 
 Conceptual paper, 
results based on the 
integration of prior 
work 
 Cooperative 
inter-
organizational 
relationships 
 None  A process framework that illustrates the development of 
cooperative inter-organizational relationships in repetitive 
cycles of negotiations, commitments and executions. 
 A set of propositions that explain how and why 
cooperative IORs emerge, evolve, and dissolve. 
Doz (1996)  Case study, theory 
development 
 Strategic 
alliances 
 Two cases of new 
business and new 
product 
development 
 A process framework of alliance evolution in repetitive 
cycles of learning, re-evaluation and readjustment. 
Ariño and de 
la Torre 
(1998) 
 Case study, theory 
extending 
 International 
joint venture 
 
 Longitudinal data 
from the creation 
of an international 
joint venture to its 
dissolution in the 
consumer 
products industry 
 When major external change occurs that influences equity 
conditions of one partner, trust and goodwill are essential 
enablers of successful renegotiation of alliance conditions 
between partners. In the absence of trust and goodwill, 
partners will have difficulty to resolve the situation, which 
may lead to the dissolution of the partnership. 
Koza and 
Levin (1998) 
 Conceptual paper, 
results based on the 
integration of prior 
work 
 Strategic 
alliances 
 None  A co-evolutionary framework of strategic alliances, which 
views alliances to be embedded in a firm’s strategic 
portfolio and to co-evolve with the firm’s strategy. This 
view emphasizes the need to study alliances in the context 
of adaptation choices of the firm over time. 
Kumar and 
Nti (1998) 
 Conceptual paper 
based on the 
integration of prior 
work and descriptive 
case examples 
 Alliances  None  A framework of alliance evolution, which views alliance 
partners to assess alliance conditions based on its process 
and outcome discrepancies, which together with changes 
in the environment and the grand strategies of the partners 
determine alliance evolutionary path. 
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Study Research method Type of 
relationship
Empirical data Main findings 
Larsson et al. 
(1998) 
 Conceptual paper, 
results based on 
the integration of 
prior work 
 Strategic 
alliances 
 None  Typology of learning strategies in alliances. 
Reuer et al. 
(2002) 
 Survey study, 
theory testing 
 Alliances  81 biotech and 
pharmaceutical firms 
that cover 145 
collaborative alliances 
 Antecedents of ex post governance changes in strategic 
alliances 
White (2005)  Conceptual paper 
based on the 
integration of 
prior work and a 
descriptive case 
study 
 Alliances  The NedCar alliance 
between Mitsubishi 
Motors Corporation 
and Volvo in the 
Netherlands 
 A framework of alliance cooperation costs, governance 
choice and alliance evolution that captures a range of 
factors that are sources of alliance inefficiency. It 
provides dimensions for distinguishing among different 
types of alliances, sources of alliance failure, and 
managerial means of structuring alliances ex ante and 
adapting to changes as alliances evolve after formation. 
Brouthers and 
Bamossy 
(2006) 
 A comparative 
case study 
 Joint 
ventures 
 Eight international 
joint ventures between 
Western multinational 
enterprises and Eastern 
European state owned 
enterprises 
 The identification of barriers to international joint 
venture success and the post-formation processes used to 
overcome these barriers e.g. intensive training programs 
in language and business skills, open communication 
and cooperative problem-solving styles. 
Maurer and 
Ebers (2006) 
 A comparative 
case study 
 Firms’ 
external 
contacts 
 Six German successful 
and less successful 
biotechnology start-up 
firms 
 The identification of how social capital enhances start-
up performances. The study suggests that cohesive 
external network ties are needed in the start-up phase. In 
the business development phase, the management of old 
ties and the development of new cohesive ties with other 
constituencies together influence firm performance. 
Ariño et al. 
(2008) 
 A survey, theory 
testing 
 Alliances  91 Spanish firms in 
1986-1992 
 The examination of whether there are differences 
between small and large firms in adjusting alliance 
contracts. As result, no differences are found in the 
likelihood to adjust contracts, but small firms tend to 
bear two kinds of inefficiencies to adjust contract terms. 
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Limitations of prior research and suggested areas of future research 
Hennart (2006) emphasizes that studying alliances in general faces two main 
challenges. First, the term alliance covers a wide variety of economic institutions, from 
simple supply contracts to equity joint ventures and to everything else in between 
(licensing, franchising, distribution agreements, lending contracts, etc). This is why 
alliances may involve many different types of management challenges depending on its 
form. Second, alliances are bound to complexity as for instance alliance performance 
depends on multiple factors such as 1) chance events which can affect the parents and 
the alliance, (2) unpredictable economic changes in the environment, (3) mistakes by 
managers of the parents and of the alliance, (4) the attention and resources the alliance 
receives from its parents and (5) the structure of the alliance. Due to the complexity 
more detailed analyses of organizational processes are needed to improve the current 
understanding on how day-to-day activities in organizations relate to strategic outcomes 
(Johnson et al., 2003). Moving the attention from macro level of organizations to micro-
level dynamics has been proposed as essential to the theory development (Felin and 
Foss, 2006; Johnson et al., 2003). Doz (1996) argued that process research is valuable as 
it can combine different levels of analysis, individual and inter-personal with project, 
organizational and strategic contexts.  
There are several limitations in prior studies that have examined the alliance 
evolution and the dynamics of cooperation. The main limitation is the theoretical 
diversity and thus insufficient knowledge accumulation (Bell et al., 2006). As prior 
studies on the dynamics of cooperation have utilized a variety of theoretical 
perspectives to explain the same phenomena, the research findings are difficult or even 
impossible to compare, which results in an academic gap (Bell et al., 2006). For 
example, Ariño and de la Torre (1998), Reuer et al. (2002) and Ring and Van de Ven 
(1994) emphasize transaction cost perspective, while Doz (1996) and Heimeriks et al. 
(2007) the resource-based view and Maurer and Ebers (2006) the social capital 
perspective. Future research should align assumptions and find core concepts that 
integrate prior studies (Bell et al., 2006). Applied research designs should be in line 
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with the nature of the proposed theory in order to produce valid and reliable findings 
(Bell et al., 2006). Moreover, studying particular events and actions that can contribute 
more generally such as activities that commonly underpin and explain competitive 
advantage should be used to increase the generalizability of studies (Johnson et al., 
2003; Langley, 2007).  
The literature on the dynamics of cooperation has been claimed to have addressed 
questions that are irrelevant to managers’ need, which have resulted a managerial 
relevance gap (Bell et al., 2006). Many studies on the dynamics of cooperation have 
resulted in generic theoretical frameworks that give little guidance on what managers 
should actually do to improve the chances for alliance success (Bell et al., 2006). Some 
studies have tracked change events in the evolution of alliances, but failed in suggesting 
how managers should act when changes occur during inter-firm projects. In order to 
contribute to managerial gap, future research should focus on research topics that are 
connected to managerial concerns e.g. how to revitalize underperforming alliances (Bell 
et al., 2006).  
As the topic of alliance dynamics remains relatively uncharted territory, it presents 
many new avenues for inquiry in organizational studies and entrepreneurship such as 
the implication of post-formation changes on alliance longevity, success and 
performance outcomes (Ariño et al., 2008). In studying the implications of social 
capital, future research could devote more attention to studying with whom actors 
connect, and to which resources they can thereby potentially gain access, rather than 
examining only how actors connect (Maurer and Ebers, 2006). In addition, there is a 
need for future studies to provide a deeper understanding of how to handle the 
complexity of developmental processes in inter-organizational partnerships (Lunnan and 
Haugland, 2008). 
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3 Summary of individual publications 
This chapter presents an overview of the individual publications in regard to their 
theoretical background, key objectives, research approach and key findings. Each 
publication is presented in its own section. At the end of the chapter Table 6 
summarizes the publications in terms of research questions, underlying theories, main 
empirical domains, research methods and key findings. 
 
3.1 The role of inter-organizational relationships in the 
development of patents: A knowledge-based approach 
This publication, whose theoretical roots are mainly in the knowledge-based view, 
aims at making two contributions. First, it is intended to provide increased 
understanding of dynamics in external knowledge acquisition and utilization in the 
context of patent development through adopting the microfoundations approach. 
Second, the publication is intended to contribute to the knowledge-based view through 
improving the link between individual-level interaction in knowledge creation and firm-
level patent competitiveness. 
The publication is based on a case-study approach, which is a typical method when 
the focus is a knowledge-based view (Hoskisson et al., 1999). The case company 
selected is a large Finnish telecommunication services provider that has a reputation for 
being an innovative company. Data triangulation was used in order to produce a rich 
understanding of the role of inter-organizational relationships in the invention process 
and in competitiveness with respect to patents. Several expert interviews were carried 
with the case company R&D managers and patent engineers. Face-to-face interviews 
followed with 13 inventors who were responsible for 72 company patents. A survey was 
then conducted in order to evaluate statistically the influence of inter-organizational 
relationships on patent competitiveness. A total of 28 inventors responded to the survey, 
which covered 90 patent development processes between 1996 and 2004 and 
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represented 43% of the total of 209 case company patents developed in that period. The 
survey results were analyzed through systematic comparison of patent development 
processes and statistical evaluation of the impact of different types of inter-
organizational relationships on patent competitiveness. 
In terms of key findings, this publication reveals the importance of informal 
interaction with suppliers and customers and participation in R&D consortia. This 
interaction helps inventors generate new ideas and solve problems related to patents. 
These types of inter-organizational relationships are typically invisible in large-scale 
studies at the organization level, as they cannot be easily tracked via surveys or alliance 
databases. The definition of inter-organizational relationships used in this paper is 
broader than in previous patent surveys that have examined inter-organizational 
relationships only as patents developed in collaborations (Giuri et al., 2007; Rominj and 
Albaladejo, 2002).  
This publication also reveals that inventors combine the acquired external 
knowledge with their own internal knowledge, which is in line with KBV literature on 
knowledge creation processes (Kogut and Zander, 1992; Nonaka and Takeuchi, 1995; 
Zollo and Winter, 2002). The resulting new knowledge combinations were not 
transferred outside the company before the patent application was filed. Knowledge 
appropriability has been an issue in the development of technology-enabled services, in 
which the protection provided by legal mechanisms is weak and imitation is rather easy. 
The publication also demonstrates that customer and supplier relationships are more 
valuable to an operator than R&D consortia relationships in terms of patent 
competitiveness, as they are likely to reduce the market and technology uncertainty 
related to the exploitation of patents. As the definition of competitiveness is based on 
the firm’s present resources, it appears more difficult for an operator to exploit patents 
based on R&D consortia than supplier and customer knowledge, as these patents aim for 
more long-term and radical innovations. 
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3.2 Search-transfer behaviour, knowledge heterogeneity and 
organizational learning 
The theoretical background of the publication II lies in the knowledge-based view, 
organizational learning theory and social capital. This publication contributes to extant 
literature through increasing understanding of the process of external learning in the 
context of patent development. It tests five hypotheses concerning the impact of 
external and internal knowledge search and internal knowledge transfer on learning 
inside the firm. A case-study approach was adopted, which was supported by the 
collection of process data on patent development. The case company is a large Finnish 
telecommunication operator. A survey was conducted in order to evaluate statistically 
the influence of inter-organizational relationships on learning. The survey covered 90 
patent development processes in the case company between 1996 and 2004. In addition, 
ten semi-structured interviews were used to describe the process of learning in the 
development of patents. The results were analyzed qualitatively as well as quantitatively 
using the ordinal logistic regression method. 
This publication demonstrates how inventors’ interactions with external contacts 
involving heterogeneous knowledge enhance individual learning, and provides 
examples of the underlying process. It also shows that whilst external ties enhance 
individual learning, internal knowledge transfer is needed to increase organizational 
learning. Based on the in-depth analyses of four patent development processes, this 
publication indicates that both opportunistic and problem-driven searches may initiate 
the learning process. Organizational learning is found to be more likely to occur in the 
case of problem-driven search, as it typically entails an improvement to current 
organizational routines rather than a radical change. While the recent literature in the 
knowledge-based view has called for a problem-solving perspective to analyze how 
knowledge and capability can be generated in organizations (Nickerson and Zenger, 
2004), publication II suggests that we need also to understand how organizations can 
foster opportunistic search and overcome the barriers related to implementation in order 
to enable the renewal of organizational resources and capabilities. 
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3.3 Knowledge creation and exploitation in collaborative R&D 
projects: Lessons learned from success factors 
The theoretical background of publication III lies in the knowledge-based view and 
social capital. Whilst prior research has identified the conditions for successful inter-
firm collaboration, this publication examines key factors supporting the successful 
implementation of these conditions in collaborative R&D projects with customers. This 
is intended to contribute to current literature and managerial practice. 
This publication is based on a case study of five collaborative R&D projects within 
a case company in the telecommunication services sector. These case projects entail 
both successful and unsuccessful projects in order to obtain a fruitful research setting 
for cross-project comparisons. The primary research data were collected through in-
depth interviews with six project participants in April-June 2004 and through direct 
observations in project meetings of one collaborative case project in April-June 2002. 
The secondary data were obtained in the form of project documents and presentations. 
Research data were utilized to compare the key events and actions that contributed to, or 
challenged, the process of knowledge creation and exploitation in the five collaborative 
R&D projects examined in the research. 
In terms of key findings, this publication highlights several managerial actions that 
support the implementation of collaborative R&D projects with customers. The creation 
of genuine ’win-win’ situations, clear roles and responsibilities, the customer-oriented 
approach and facilitation of direct interaction with specialists with complementary 
knowledge bases all contributed positively to the inter-firm process of knowledge 
creation. Assessment of the viability of the business opportunity was found to be the 
primary managerial action that is needed to ensure successful knowledge exploitation. 
While some of these managerial actions have been identified in prior literature as well, 
this publication contributes specifically with a better understanding of how they are 
linked to the enabling conditions of successful inter-organizational knowledge creation 
defined in prior research. For managerial practice, publication III provides support on 
how to implement successful R&D collaborations with customers. 
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3.4 Coping with project dynamics in an inter-firm project 
context 
Publication IV aims at providing new insights and guidance with respect to the 
management of change in collaborative R&D projects. Despite the vast literature on 
alliances there has been little research on the subject of actually coping with project 
dynamics during an ongoing inter-firm project. Even the project management literature 
has not covered the management of project uncertainty (Ward and Chapman, 2003). The 
theoretical background of this paper lies in the resource-based view of the firm. 
This publication is based on a case study of two inter-firm R&D projects. The 
primary data on project change management were gathered through 15 individual 
interviews in February-June 2001 and two business process group simulation sessions 
with project participants from both partnering companies in May 2001. The secondary 
data were gathered from project documents that featured project descriptions, meeting 
minutes, process charts and prior interview notes. Data were analyzed through 
systematic comparison of change management activities in two case projects. 
This publication develops a generic change management process based on prior 
literature and indicates how the generic process needs to be adapted due to different 
environmental and change-specific aspects. The characteristics of the environment, such 
as industry, firm, project and inter-firm cooperation, were found to set the detailed 
requirements in regard to, for instance, the hierarchy and method of decision-making 
and the extent of joint change management between the partners. The characteristics of 
change, depending on the source, range and significance, were found to influence the 
nature of change analyses and the decision-making body required. Publication IV 
contributes to the resource-based view with new insight into the management of change 
in collaborative R&D projects. Its findings are also relevant for project management 
literature and managerial practice. 
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Table 6. Summary of individual publications 
 Publication I Publication II Publication III Publication IV 
Research 
questions 
 How do inventors acquire and 
utilize external knowledge in 
the process of patent 
development? 
 How does the inventors’ 
external interaction contribute 
to patent competitiveness? 
 How do the inventors acquire 
and utilize external 
knowledge in the process of 
patent development? 
 How does the inventors’ 
external interaction contribute 
to learning? 
 Which managerial actions 
contribute to successful 
knowledge creation and 
exploitation in 
collaborative R&D 
projects? 
 How should managers cope 
with project dynamics in the 
context of inter-firm R&D 
projects? 
Underlying 
theories  
 Resource-based view of the 
firm 
 Knowledge-based view 
 Knowledge-based view, 
organizational learning theory 
 Social capital perspective 
 Knowledge-based view 
 Social capital perspective 
 Resource-based view of the 
firm 
Main 
empirical 
domains 
 Inter-organizational 
relationships 
 Patent development/invention 
process 
 Inter-organizational 
relationships 
 Patent development/ 
invention process 
 Inter-organizational 
relationships 
 Innovation process 
 R&D project management 
 Inter-organizational 
relationships 
 Innovation process 
 R&D project management 
Research 
methods and 
data 
collection 
 Case study approach 
 Interviews and a survey with 
inventors behind case 
company patents 
 Case study approach 
 Interviews and a survey with 
inventors behind case 
company patents 
 Case study approach 
 Interviews with project 
participants 
 Case study approach 
 Interviews with project 
participants and business 
process simulation sessions  
Key findings  New insights on the role and 
nature of  inter-organizational 
relationships in the 
development of patents  
 The importance of informal 
inter-organizational 
relationships  
 The improved link between 
individual interaction and 
patent competitiveness 
 New insights on the 
mechanism of knowledge 
creation in the context of 
patenting  
 The improved link between 
the individual interaction and 
learning 
 Managerial actions that 
support implementing  the 
conditions of successful 
collaboration in inter-firm 
R&D projects 
 The development of a generic 
change management process 
model for inter-firm R&D 
projects 
 The identification of the 
impact of environmental and 
change-specific factors on 
generic change management 
process 
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4 Key contributions of the thesis 
This chapter discusses the key contributions of the thesis to extant literature. It 
focuses on showing how this thesis brings new insights to the strategic management 
literature through the microfoundations approach. While inter-organizational 
relationships in the invention and innovation processes have been studied extensively, 
there are a limited number of studies about underlying process dynamics from the 
perspective of individual action and interactions. This chapter highlights the findings in 
the thesis that partly complement and partly challenge prior literature. The chapter 
closes with the explication of the relevance of the thesis to managerial practice. 
 
4.1 Contributions to literature 
There have recently been calls for the microfoundations approach to increase the 
understanding of the role of individual action and interactions in influencing 
organizational value creation and capture (Argote and Ingram, 2000; Felin and Foss, 
2005; Johnson et al., 2003; Nickerson et al., 2007; Teece, 2007). Furthermore, strategic 
management research has been urged to adopt process thinking, which involves 
considering phenomena dynamically – in terms of movement, activity, events, change 
and temporal evolution (Langley, 2007). This thesis contributes to the resource-based 
view, knowledge-based view and social capital through studying inter-organizational 
relationships in invention and innovation processes using the microfoundations 
approach. This is intended to bring new insights into current literature in regard to how 
individual actions and interactions enhance knowledge creation and exploitation and 
how they lead to firm-level outcomes. The detailed contributions of the thesis are 
presented in the following sections. 
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4.1.1 The role and nature of inter-organizational relationships in the 
development of patents 
Both the knowledge-based view and social capital perspective have emphasized 
inter-organizational relationships to facilitate knowledge exchange and combination, 
thus laying the ground for organizational competitiveness (Kogut and Zander, 1992; 
Maurer and Ebers, 2006; Nahapiet and Ghoshal, 1998; Nonaka and Takeuchi, 1995). 
This thesis takes a dynamic view of the phenomena by studying it through the 
microfoundations approach, while prior research has focused on the organizational 
level. The thesis examines how inter-organizational relationships are actually utilized in 
different phases of the patent development process from the perspective of inventors in 
publications I and II. It indicates that the role of inter-organizational relationships in the 
patent development process is mainly external knowledge acquisition in both the idea 
generation and the problem-solving phase. The acquired external knowledge is 
combined with internal knowledge inside the firm for new knowledge creation. On a 
general level, this finding is in line with earlier studies on organizational knowledge 
creation processes (Kogut and Zander, 1992; Nonaka and Takeuchi, 1995; Zollo and 
Winter, 2002).  
This thesis found the nature of inter-organizational ties to be informal and infrequent 
in the patent development process. According to the inventors behind the patents this is 
due to appropriation concerns. Prior studies have demonstrated that firms prefer to use 
formal governance structures when appropriation concerns are high (Gulati and Singh, 
1998). In contrast, the present thesis indicates that informal inter-organizational 
relationships such as close working relations with suppliers and customers may also be 
seen as a relevant strategy by the firm to enhance innovativeness without entering into 
more formal partnerships. As property rights in co-owned patents remain partial (Giuri 
et al., 2007; Hagedoorn, 2003), the use of informal relationships in the development of 
patents enables firms to avoid possible conflicts of ownerships rights and still benefit 
from external knowledge. Although formal governance structures typically involve 
tighter collaboration than informal structures, this thesis found that informal inter-
organizational relationships are valuable sources of new ideas and support problem-
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solving in the context of patenting. It demonstrates that in the case of patent 
development, the existing inter-organizational relationships that a firm has, contribute to 
its development of patents, although these relationships are not specifically designed for 
joint development of inventions. This finding provides support for the Powell et al. 
(1996) claim that inter-organizational relationships may also contribute indirectly. 
 
4.1.2 The importance of informal inter-organizational relationships 
In terms of a key contribution, this thesis reveals the importance of informal inter-
organizational relationships in publications I and II. Prior research into strategic 
management has focused on examining formal inter-organizational relationships such as 
contractual alliances and partnerships. The reason for this is that formal ties are easily 
recognized at the level of organizations, while informal ties are only to be recognized at 
the level of individuals (Simard and West, 2006). 
 Whilst earlier literature has emphasized the importance of weak ties for individual 
creativity (Granovetter, 1973; Perry-Smith, 2006) and customers and suppliers as 
important sources of innovation (Giuri et al., 2007; Teece, 2007, Tushman, 1977; 
Utterback, 1971; von Hippel, 1988), the contribution of this thesis lies essentially in 
describing how informal relationships with customers, suppliers and R&D consortia are 
actually utilized in different phases of the invention process. While prior research on 
patents is largely based on information present in patent documents, it has not yet 
covered collaboration sufficiently in this context (Giuri et al., 2007). This thesis 
demonstrates how inventors’ participation in external events such as standardization 
meetings, future-oriented vendor or supplier presentations and customer collaborations 
is essential for generating the stimulus for new service ideas or detecting knowledge 
gaps in existing products or technology. Informal inter-organizational relationships also 
provide an important channel for inventors to acquire detailed knowledge about 
customer needs and customers’ technical environment, vendor/supplier products and the 
state of existing technologies in standards. This knowledge supports inventors in finding 
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a functioning technical solution that is aligned with customer needs and requirements. 
Although prior studies have demonstrated inter-organizational relationships for 
enhancing innovativeness (e.g., Ahuja, 2000; Dutta and Weiss, 1997; Shan et al., 1994; 
Stuart, 2000), the thesis contributes with a more in-depth description of the underlying 
process. 
 
4.1.3 The impact of individual-level interaction in the patent 
development process on patent competitiveness and learning 
This thesis integrates process and content issues through the microfoundations 
approach, while strategic management research has traditionally provided separate 
tracks for process and content studies (Johnson et al., 2003; Nerur et al., 2008). The 
thesis examines knowledge flows and content in the patent development process based 
on interviews and a survey with the inventors behind patents. It relates the inventors’ 
interactions in the development of patents to firm-level outcomes. The 
microfoundations approach adopted in publications I and II improves causal 
understanding in regard to the relationship between individual level interactions and 
patent competitiveness and learning within the firm. 
As a key contribution, this thesis takes an important step in measuring innovation 
performance through qualitative outcome measures; in contrast, prior studies have 
typically used patent counts (Simard and West, 2006; Spender and Grant, 1996; 
Hagedoorn and Cloodt, 2003). It measures patent competitiveness based on the 
inventors’ assessment on patent value, rareness, non-imitability and compatibility with 
current organizational resources to exploit it. Publication I indicates that supplier and 
customer relationships enhance patent competitiveness more than R&D consortia 
relationships. The benefit of the supplier and customer relationship lies in their ability to 
reduce market and technology uncertainty with respect to the patented solution. 
However, as the definition for patent competitiveness is the firm’s present resources, 
this measure values short-term innovations over long-term innovations. It is important, 
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therefore, to note that R&D consortia often aim for more radical and long-term 
innovations.  
Publication II of the thesis examines link between inventors’ search-transfer 
behaviour in the development of patents and learning outcomes. It measures individual 
and organizational learning through a survey directed at the inventors behind patents. 
Prior research has criticized earlier studies in organizational learning regarding them as 
having failed to incorporate multiple levels of organizational learning (Aldrich, 1999; 
Inkpen and Crossan, 1995). Publication II indicates that the inventors’ external 
interactions in searching for new knowledge significantly contribute to individual 
learning, while internal interactions do not have the same effect. It also demonstrates 
that multi-functional knowledge transfer in the commercialization of the patent 
contributes to organizational learning. Thus, publication II essentially demonstrates that 
both external and internal learning are needed for successful innovation development. 
In sum, the results of publications I and II are in line with prior studies on the 
knowledge-based view, social capital and open innovation literature in emphasizing the 
contribution of inter-organizational relationships for learning and innovation. In 
addition to extant literature, the thesis moreover proposes that the value of patents and 
the ability of a firm to exploit them are influenced by with whom the inventor interacts 
in the development of patents. 
 
4.1.4 Managerial actions for successful implementation of collaborative 
R&D projects 
The knowledge-based view and the social capital perspective provide a number of 
key conditions for facilitating knowledge exchange and combination for organizational 
advantage such as trust, motivation and similar organizational structures and dominant 
logics (e.g. Grant, 1996a; Lane and Lubatkin; 1998; Nahapiet and Ghoshal, 1996). The 
thesis in publication III contributes to this literature through identifying managerial 
actions that support the implementation of these conditions in collaborative R&D 
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projects with customers. Prior literature has argued that while vast attention has been 
given in the identification of initial conditions of successful alliance projects, little 
attention has been paid to the actual implementation of these factors in collaborative 
projects (Ariño et al., 2008; Doz, 1996; Gerwin, 2004; Gulati, 1998, Trott, 2002). This 
is despite that actual processes seldom go as predicted. Prior studies have indeed 
demonstrated that a large proportion of inter-firm collaborations fail to achieve their 
goals regardless of the great potential that they entail (Doz, 1996; Gulati, 1998; Khanna 
et al., 1998). 
Publication III examines managerial actions and key events in the evolution of five 
collaborative R&D projects that led to the creation of favourable or unfavourable 
conditions during the project. In terms of key findings, it identifies managerial actions 
such as the creation of clear roles and responsibilities, facilitation of direct interaction 
between specialists, communication to all project stakeholders and customer-oriented 
education and training to support successful inter-firm knowledge creation. Publication 
III reveals these factors to be more important for project success than the existence of 
old relationships between the collaborating firms. While prior studies on the macro level 
have demonstrated that previously allied firms are likely to engage in further alliances 
(Gulati, 1995b) and that alliance experience enhances alliance performance (Heimeriks 
and Duysters, 2007), this thesis shows that project management needs always to be 
deeply engaged in the project. It cannot rely on old successes in the hope that they will 
be automatically repeated. As people change during the life of a project, it is important 
for project management to monitor and support continuously the relationships between 
the project participants so they develop favourably. This example demonstrates the 
necessity of managers to pay attention to people issues and actions to sustain favourable 
progress in collaborative projects. 
The assessment of the viability of the business opportunity to both partners prior to 
project start was found to enhance the motivation of the partners and also to lay the 
necessary ground for successful knowledge exploitation. In fact, the greatest 
disappointment for project participants in one case project occurred when the technical 
solution developed was excellent, but it was never implemented as the related financial 
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returns were estimated to be too low. The project manager had succeeded in motivating 
the project participants and creating an innovative atmosphere, but failed in analyzing 
the underlying business potential at the beginning of the project. This is why the 
invention developed was never commercialized. Indeed, the viability of the business 
opportunity was found to be the primary factor contributing to successful knowledge 
exploitation in publication III. 
This thesis supports theory development in regard to the successful implementation 
of collaborative R&D projects with customers. The major contribution lies in linking 
conditions of successful inter-organizational knowledge creation from earlier literature 
on the knowledge-based view and social capital with managerial actions that support 
their implementation. For instance, the creation of clear roles and responsibilities and 
joint project management practices was found to increase the motivation of project 
participants in inter-firm R&D projects. Moreover, the detailed definition of customer 
requirements early in the project as well as thorough project documentation and the 
joint review of it were found to enhance the ability to integrate knowledge between 
partners. The thesis has described the related project events from the project manager’s 
perspective and so provides a foundation for further research into successful and 
unsuccessful episodes of collaborative knowledge creation. 
 
4.1.5 The development of generic change management process for 
inter-firm R&D projects 
Publication IV of the thesis contributes to the resource-based view in regard to 
coping with project dynamics in collaborative R&D projects. Prior research has 
emphasized the importance of alliance partners to continuously learn and adjust the 
initial project conditions, which are influenced by external changes (Ariño and de la 
Torre, 1998; Doz, 1996; Ring and Van de Ven, 1994). The emerging literature on 
alliance dynamics has though offered so far little guidance that would support managers 
facing problems in partnership evolution (Bell et al., 2006). Publication IV develops a 
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change management process model for inter-firm projects that supports project 
managers in identifying and implementing necessary change during an ongoing project. 
Based on a case study, it identifies managerial actions which are needed to respond to 
change situations in order to avoid negative consequences for project parameters (i.e. 
scope, quality, time, cost and resources). These data are collected from project 
participants through interviews and business process group simulation sessions.  
Publication IV demonstrates how environmental and change-specific factors 
influence the implementation of the generic change management process. This type of 
approach is helpful in extending the applicability of the specific case study results in 
other situations (Johnson et al., 2003). For instance, publication IV clarifies how firm 
characteristics such as size, structure and value chain position have an influence on the 
number of stakeholders and the hierarchy and method of decision-making in change 
management process. Moreover, it shows how the characteristics of inter-firm 
collaboration, such as the distribution of decision rights and the extent of joint activities, 
determine the power structure in decision-making and the extent of joint change 
management required. Change-specific factors, such as the significance of change, are 
found to determine the extent of change analyses required as well as the decision-
making body. 
Prior literature has emphasized change management as one of the key challenges in 
the context of collaborative projects (Pelin, 1996); yet, there have been few studies 
addressing this topic. Even the project management literature has not adequately 
covered the topic of project uncertainty (Ward and Chapman, 2003). Current project 
management guidelines pose a restricted view of change, as they focus only on the 
project risk management process (Duncan, 1996; Ward and Chapman, 2003). The 
generic change management process developed in publication IV supports project 
managers in identifying positive change signals and diminishing the impact of negative 
changes on the project. It suggests that the existing concept of risk management in 
project management literature should be replaced with the concept of change 
management. This is needed in order to highlight that change may also have positive 
implications on projects and assist project managers in coping with project dynamics. 
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4.2 Managerial implications 
The innovation management literature shows that the most critical task of R&D 
management is to ensure effective knowledge integration and learning (Tidd et al., 
2005). This thesis provides practical support for R&D managers in successful utilization 
of inter-organizational relationships for knowledge creation and exploitation.  
Publications I and II highlight the importance of R&D consortia, supplier and customer 
interactions in the development of patents. The knowledge that resides in these external 
contacts supports the generation of innovative ideas and lowers market and technology 
uncertainty related to the commercialization of inventions. Due to high appropriation 
concerns with non-patented knowledge, these informal relationships can also be seen as 
part of a firm’s strategy for enhancing its innovativeness without entering into more 
formal partnerships that might later result in conflicts over ownerships rights.   
Publications I and II also highlight the importance of proper innovation performance 
measures and rewards. This is essential for R&D managers in order for them to be able 
to encourage employees to create both incremental and radical innovations. Although 
radical innovations are typically more difficult to implement than incremental 
innovations and also value capture takes longer, organizations need to invest in them as 
they are important for organizational renewal. Publications I and II show that the 
inventors behind patents need to be rewarded for patent applications as well as 
successful patents and also for the support they give for other organizational members 
in exploiting patents. This is essential as the inventors are the only ones in the 
organization who deeply understand the details of the patents and thus are essential for 
driving and assisting in the change required for the implementation of the patents. 
Prior research on the dynamics of collaboration has been claimed to provide little 
managerial relevance (Bell et al., 2006). The topics of publication III and IV have been 
developed based on managerial concerns on how to contribute to positive development 
of R&D collaborations. Both publication III and publication IV give guidance to 
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managers in regard to how to initiate R&D collaborations and how to cope with the 
dynamics that arise in the evolution of R&D collaborations. Publication III provides 
lessons learned for R&D managers with respect to success factors in implementing 
collaborative R&D projects with customers. Based on cross-case comparison of 
successful and unsuccessful collaborative R&D projects, this research presents a 
number of issues that a project manager should check before starting an inter-firm 
project; these include, e.g. the existence of clear customer need, viability of business 
case for both partners, and a well-defined project scope. This research also suggests key 
factors for a project manager in motivating project participants such as the definition of 
clear goals and responsibilities for all participants as well as ensuring direct inter-firm 
links between specialists who have complementary knowledge-bases. Moreover, it 
demonstrates how managerial actions for structuring project meetings, keeping coherent 
project documentation and facilitating customer-oriented communication and guidance 
support favourable project progress. 
Publication IV develops a change management process for inter-firm R&D projects 
and assists in its implementation. This is especially valuable for managers of 
collaborative projects in order to prepare for external and internal changes that may 
occur during the project. The incorporation of a change management process supports 
project managers in managing sudden changes and then taking advantage of them, 
whilst having regard to minimizing project delay and additional cost. Based on a 
common plan and change management process, both partners know how to act when 
change occurs. Publication IV also demonstrates that in complicated technical matters, 
it is vital that project managers establish a cross-project group to support change 
analysis from various perspectives and to recommend appropriate actions to be taken. 
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5 Limitations 
Case studies are commonly used to enhance understanding of causal relationships 
and the accuracy of measurement, but as a trade-off they are typically associated with 
decreased generalization of results. In order to improve the generalization of results, the 
accumulation of knowledge in this thesis was supported by using a comparative case 
method across all publications. The generalization was enhanced in publication IV 
through the development of a change management process framework capable of 
extension to account for environmental and change-specific factors. 
Although this thesis strived to enhance the generalization of the results, they cannot 
yet be fully generalized to other contexts. The case studies in the research are based on 
analyses of a large Finnish telecommunication operator or among R&D collaborations 
between companies in the Finnish telecommunications sector during the period 1996 to 
2004. It may be that the results of this research will not hold for small and medium-
sized firms, other countries or for more stable, low technology environments. The study 
of inter-organizational relationships in the patenting context was based solely on the 
case of a telecommunications operator. Prior research has demonstrated that the role of 
patents is minor in the services sector compared to manufacturing, although among 
services sectors the role of patents is highest within telecommunications (Hipp and 
Grupp, 2005). It may be that the results of that specific study are not applicable to 
companies in other sectors. 
Another limitation, partly inherent to the theoretical approaches used in this thesis, 
is the difficulty of measuring key concepts such as patent competitiveness. Publications 
I and II utilized self-reported data from the inventors of patents, which is subjective in 
nature. Prior research has commonly used easily quantified data such as patent counts 
and patent citations as a proxy of innovation performance. However, the latter measures 
cannot reveal the firm’s success in translating patents and products into competitive 
advantage, which is why qualitative self-reported data were utilized in this thesis. It was 
not possible in the present study to obtain the assessment of managers on patent 
competitiveness. The managers did not have detailed enough knowledge of specific 
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patents and thus referred to the inventors whom they felt knew best the potential 
underlying specific patents. Giuri et al. (2007) tested how the responses of patent 
inventors in evaluating patent value differed with those of company managers in a 
sample of French patents. They found that whilst patent inventors slightly overestimated 
the value of their patents, their responses were equally distributed.  
Publication II has also limitations in the measurement of dependent variables. Both 
individual and organizational learning have been measured with a single item, whilst the 
use of a multiple items scale would have been better given the complexity of the 
learning process. The current measure of organizational learning captured essentially 
whether or not inventors were able to transfer knowledge to other organizational 
members in the implementation phase (of their inventions), not to evaluate the full 
learning effect at the organizational level. 
Publications III and IV can only provide guidance in regard to the management of 
collaborative R&D projects and cannot guarantee high innovation performance. This is 
due to the unpredictable nature of innovation processes. It is important to bear in mind 
that no single tool or process practices can guarantee innovation success (Tidd et al., 
1997). 
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6 Conclusions and future studies 
This thesis has brought new insights into extant literature in regard to the role and 
nature of inter-organizational relationships in the development of patents through the 
microfoundations approach. It linked the findings of individual-level interaction to firm-
level performance in terms of patent competitiveness and learning. The results are 
significant for strategic management research in demonstrating the importance of 
informal inter-organizational relationships and describing how individual actions 
contribute to firm-level competitive advantage.  
In addition, this thesis has provided in-depth studies on the management of 
collaborative R&D projects. These studies describe managerial actions that influence 
successful knowledge creation and exploitation as well as coping with challenges that 
arise from project dynamics. These results extend strategic management literature in 
regard to the successful implementation of collaborative R&D projects. 
As this thesis was based on the case study approach, the overall suggestion for future 
research is to test the applicability of the results to multiple companies, industries and 
countries. Publications I and II point to future studies which should incorporate the 
microfoundations approach and utilize a broader definition of inter-organizational 
relationships in order to understand better the role of diverse external contacts and 
interactions for innovation. It would be valuable to examine whether or not formal inter-
organizational relationships are in other cases utilized in the development of patents and 
how firms in these situations solve the issues related to appropriation concerns. This 
type of micro level study is required to clarify why despite increased partnership 
activity there are still few joint patents between companies. As appropriation concerns 
play a central role in determining the extent to which firms collaborate in the 
development of patents, the present study highlights the need to analyze further the 
implications on collaborative innovation processes. Moreover, future studies are needed 
to improve the accuracy of measuring patent competitiveness and learning outcomes 
related to patent development.   
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In regard to the management of collaborative R&D projects, it would be valuable to 
test the generic change management process presented in publication IV in other firms 
and industries. If the change management process was found to have wide applicability, 
this would suggest that it could replace the current concept of risk management in 
project management guidelines. Further case studies are needed to address other areas 
of inter-firm project management. These studies would contribute to the resource-based 
approaches in regard to the implementation of collaborative projects. They would 
moreover support project management literature to develop comprehensive guidelines 
for the management of inter-organizational projects and thus to support project 
managers of inter-organizational projects. 
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